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THAT u, h yd™) nuu-r rviulin - ■ ■ 1‘ n hot ten" 
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stun.'. Hjittef.v i-abUn uml I’runml Htniin*- 
luutit he fail state ond Tree frum eurrusioit. 



THAI Btiint! buttery tabW have only '< 1 % 
HH .'inii'h fupjwr In the i-. -tv as the stand' 
unt Nn, 1 jfO'.jye eAldf — rind, therefor#, 
hnvi onfj tif the eurrent-earryang 

\!i I “ackiifcj bativry i-(t I iIj *h :.re 
No, 1 i-r Nti, il jjauge. 




THAT n ooTtinnorj rnuae nf voltage kjfiH and 
uiutaEi^faeron [at‘rft'mnjkiiE‘ 1 - jn th+- pri 
limry intnltjcm I'ircuft Lm .‘K reswi v e 
iiuue in the vuljb-.-V oiildf.-, null iifr 

tcjfi sitiaM will not remedy this condition 
“they mu at Vie of proper sire. 




THAT trucked anil ■*>! i -eon k i-i 1 ihrudsil kin ■ ■ r 
the AjiAfh ivtiig wircH iillowfl t'feon rndt> w 

teilk -i ” :jv :ln. I H>bn ., our .‘nr of jn'|i.. | « m'PF 

ciiL.J eiiiiiiojoy'.’ i t ru ;;i* ignition cablt 
haw ■■it ret ■■ formula protective ^hcftth 

tTuu seals in I ho high voltage 



10% 10S$ in Veltaga 




30% LOSS irt Cindl*.pow*r 




THAT I 1 l"S 0 in V'dray* in t ho li> - h tinn 
circuit i-aimes h- :tt3 % loss in riirdlepower? 
Bermini? of this -and bwauh' aid, worn 
■>r undcTiti.'.od cahltia pro i± daiujurouh :.itl 

hHAiml - krood wirintf in n very important 
safety fiiowt. 



AND DO YOU KNOW THAT—? 

Packard Electric is the only cable company that 
trains mechanic a with a program of Service Filins 
and Service instruction Manuals on Re- Wiring. 
This means that when you drive into a service 
station or garage where Packard cable is used,, 
you are sure ol' getting the highest quality cable, 



installed by mechanics who know how. Packard 
Electric Division, General Motors Corporation, 
Warren. Ohio. 
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OF THE LEADING LOW-PRICED 
CARS, PLYMOUTH IS 

6 INCHES LONGER THAN 
ONE -5 INCHES LONGER 
THAN THE OTHER! 



Now_You Get More Car Cor Less Money 



1. Perfected Remole Control 
Gear Shining. 

2. Auto-Mesh Transmission, 

3. A mo in Steel Coil Springs, 

4. New Safety Headlamps— bel- 
ter road Itgbling, 

5. Revolutionary, New “Safely 
Signal" Speedometer, 

6. Rig Safety -Steel Body. 



1 , Time- Proven, [double- Action 
Hydraulic Brakes. 

8, Functional Design— new trend 
in styling gives Plymouth 
glamorous new beauty. 

9. All Plymouth models bare the 
same big, 82 -horsepow er "L- 
head” engine, giving full pow- 
er and economy. 




-l 80 BRAtrtlFUL YOU CAN H ARDLY 
BELitVE ITS A LOW rRSCHn< 7 AR: h 



All Plymouth mope l s— both "Roadking" and" DcLuve" — haves Safety- Su-H body which Iscompktdy rum -proofed 



STANDARD EQUIPMENT 
on "Dp Liae" models 
at no rllrj cpR-Prr- 
lKl«t KtnlOEO Con [nil 
Gear Shift in? with Alt- 
Silrnl Aulo-MrshT rans ■ 
IHliilDh . l - 1 liVt kui s new 
ihjfdnjr mu Nothing 
ntw to Team' 




INCLUDED IN LOW PRICES: 

"Lbs lfoJI df LItm-l'J prLL->.V IrLL-tuili' Irony unJ rwf hwmprr*. tmniw guard*. tp*rp 
W-beel, tire- &■■ J cube, firof Luncrnl f ; bi.ydLld.Kt hium wHth IndliL-ufur on Irisrru- 

ut’Ciir p.un-1, h - rtviy in Iron* and mar. nm Rht, wlriy itLn«n and bin hunk 
■put niMr ftfi'rj. Plymouth ' 1 Knud k I rig ' ‘ model* etiwrt »■ H>*i; "|>e Luit" 
mudrliili^htlr hfcith.L'r.. PHce* Inclu Ji- all fbJi-rj.t uiri. Trimpitull n nntl mtc, 
[tuLiil lurt. II jim y , HOI Entludi-d. Ste yuur Plymuuth driller Tcpr Infill ddlrrynl 

prk’^. Pi vm o vth Pi v t sj o n or Chr y *l e « Coipo a v r ios , Detroii, Min higan . 

T LfNt IN MflJO H BOWES* AMATEUR HOUR. CHS. HE T WORK, THEIRS. , 9- 10 P. MX ST 



PLYMOUTH BUILDS 
GREAT CARS 



NEW'ROADKING” 
NEW “DELUXE" 
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BATTERY “LIFE EXPECTANCY” CHART 

■** fU ' 

*“ - ; ! - 
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Now You Don't Have to Guess 
When Your Automobile Battery Is 
Likely to Give Out— You Can Know 
Beforehand When to Replace 

When to replace a battery? This has always 
been a major problem for car owners. Natu- 
rally, every driver hates to risk the incon- 
venience and annoyance of having a battery 
go dead, particularly since this seems to 
happen when time is short or help is hard 
to get* On the other hand, nobody wants 
to turn In a battery that still has plenty of 
life in it. 

Now science provides the answer! Delco- 
Remy — manufacturer of l>elco Batteries — 
conducted an intensive research program. 
Complete information was collected on the 
service given by thousands of batteries. This 
data was classified and grouped to estahlish 
the original Ampere Hour Capacity of each 
battery and to show the Units of service 
w r hich each had given (in passenger car service 
a Unit et|uals one mouth, or 1000 milts). 



If} I. It u » n It, n I ■* 20 II II II fl JS M n 9 H 31 

SERVICE (Months or Miles) 



r these figures were then tabulated and plotted 
into curves* to form lhe Battery “Life Ex- 
pectancy* 1 Chart* 

To determine the probable life of any bat- 
tery* measured In terms of its ability to crank 
an engine at l> F., all that is necessary is to 

know lhe original Ampere Hour Capacity of 
the hattcry, Find the curve of the particular 
battery’ on the chart and follow it until it is 
intersected by the line indicating the Units of 
service which the battery has given. That 
point shows the probable amount of life left 
in the battery, and when it should be replaced* 

Stop in at your Helco Battery dealer’s and 
let him demonstrate how the M ljfe Expect- 
ancy** Chart works* He will also supply you 
with a smaller copy uf this chart if you are 
interested — just ask him for it* 

Delco Batteries are 
known the world 
over for long* de - 
pe rtda hie , ejficien t 
service. That is why 
they are standard 
equipment on all 
General Motors 
cars and trucks. 

Ma fee your next 
battery a Ddeo. 



Ci 



AS U KM IN 



INDIANA 



Delco Battery sales and service 
requirements are a\ tillable at 
United Motors Service Stations 
and dealers everywhere . 



World's Largest Manufacturer of Automotive Electrical Equipment 
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The City of Tomorrow 
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Trapping Modem Cattle Rustlers 


- 328 


Miracle of New Color Movies - 1 


Coloroto 


Paul Reveres of \39 - 


- 348 


"Hot Papa" to the Rescue - 


- 354 


Gcooming the Iron Horse 


- 360 


Air Line under Glass - " 


367 


Gomg^Nature One Better 


- 371 


Hunting Lost Voices - 


- 377 


Racing the Mighty Midgets - 


- 386 


Making the Grade on Skis 


- 392 


Hotels on the Wing - 


- 402 


Topsy-Turvy Weather Magicians 


- 410 



fCafitiinmd! on neNt page) 



Guarding Your Gold 

1~> UMOR has it that Britain's gold lies hidden in a 
1 * secret vault beneath the Thames river, that France 
stores her monetary wealth under the Seine where no 
invading army could discover it But Uncle Sam. 
hoarding the greatest treasure in all Lime — twelve bil- 
lion dollars in gold alone and a mountain of silver be- 
sides — frankly tells you just where to find it and what 
obstacles face any desperate band that would risk 
death to crack the national safe. At Fort Knox, Ky., 
lies one “fourth the world *s monetary gold supply, 
safer behind its iron fence, moat and drawbridge than 
a medieval castle: its ten-foot concrete base rests on 
solid rock, defying even an earthquake; its roof is 
bombproof, its steel beams “breathe" deadly gas at 
the touch of a blowtorch* Read in the April issue bow 
Uncle Sam guards your staggering pile of riches. 



of the most hazardous oc- 
cupations in the world is that 
of the Ruhe family, who for sev- 
enty years have been combing the 
jungles and deserts and mountains 
around the globe for wild animals 
and birds. If you want an okapi 
or a black swan or an African 
bongo they’ll get it for you, al- 
though it may involve troubLe with 
native tribes and a lot of nursing 
for seasick animals. An article next 
month tells of the adventurous 
business of the Ruhe brothers. 

Heroes on the Air 

r l’’UNE in on the radio news bul- 
1 letin and you may be listening 
to a hero — for it takes heroics to 
cover mine disaster and hurri- 
cane, shipwreck and war. One ra- 
dio reporter carries the micro- 
phone within sound of bursting 
shells at Barcelona, another brings 
you the sound of Vesuvius’ boiling 
lava. Head the adventures of i^a- 
dio heroes in the April number* 

Army Color “Spies” 

/j* AMO U F LA G E that tricks the 
human eye cannot fool the 
color camera that secs through 
haze and shadow'. Army camera- 
men have flown above New York 
City and snapped pictures reveal- 
ing the color of taxicabs in the 
street ^canyons" far below. How 
natural color photography is 
changing the game of war is told 
next month, illustrated with eight 
pages of Color oto. 
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When you atari your car in 
tflld Weather. piittHi like Ihtt 
rate I NSTANtLY up aim ilown. 
1 3M 1 i rites per ml nut*. T« E o> 
ly-twa limes, ppr seEord' Slur? 
dish, half frozen nit. drained 
In the base, wtm't go In worfc 
that fail. Thirteen hunrfrrd 
M istcring . scraping, mi-f.ii 
tracking slmhe* take ulatt 
without benefit ef fu Ur its tier. 
Hare Is n main r«a*n-it wh> 
y#ur wetor wm rs out. Tins is 
%b! dtpretiafis your Invrs!- 
Hit 

PYROIL 



Thti pieten. hearing and shaft are 
bathed in Pyrool. A prolEflive lii- 
brJeiUirig film it utevifleti that al- 
ways stay* gn tlin metal Jn spite 
of heat er t«id, The Pyrnll film 
does hat drain into the hast. Pyrtiil 
is riifTrrnvt fr.ni i regular 1 ubrical - 
i in; tnd. It lubricates from the ma- 
rtirnt thetc parti go into action. 
There is nn metal 1* metal daib 
and damage. No fierce, metal wear- 
ing frletlsn, Battery drjiin Is 4U 
m -ini-thud, Vnur mater starts easier. 
Oil and fuel consumption arc les- 
sened, Here is what protects your 
motor and saves you money. 



WILL PROTECT IT 



I’jrciil La inexpensive tu M, Vein merely add a lew 
DUDCf h i o liaftcil ine tank and tncrankotW- I f jitivH you in- 
creased power , eas i er b tn r r i nfi . smnn i h er perf or mu n ce .low - 
ered operation coats. Many times it oflsets costly repairs. 
Getaway from hard starting. From cold weather tori lire 
und diumige. Try Pyroil. Get noma today at your service 
station or &sragr, Manufactured arid gun ran rued by 
fjTnil Company. W, V. Kidder, FoUtldi-f, 5J Pyroll 
flidft., La Lmssq, Wisednsin, l . 5 . A. 




NOTHING FINER FOR 
SOS-ABRASIVE SEW 
GAR BREAK IN! 

DISTRIBUTORS: 

CHECK ,\NI* MAIL 
COUPON FOR FRAN- 
CHISE FACTS. 



PYROIL COMPANY, 

53 P frail Bldg., LtCrosst, WIs., U, S, A. 

Please send Bulletin On the Cure of mu car in winter. 
□ Also seed details of your plan for Distributors, 

Name. 

Addrcjji .,,,.,....,,..,. 14 , 



County State 
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Brake gauge “tailors" drum and shoe In siw. .... Mft 
DveraW s b uilt i nto tire treads ... ■■■ ■■- 386 

Illum in ated sign turned by Wind power ■ 369 
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aviation 



Radio “tar " for blind flying ........ . . , - . . ■ . 35fl 

Target "plaiieiTa Ivag !■ d when hit by gunfire - - - . 365 
Autoiiro tested for m ilitary ob servat ion ......■■. ,3 64. 
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CONSTRUCTION 

Jack-in-the-box platform for workmen , - ^3 "JO 
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Air circulator in fireplace gives more beak. . 4£tl 

.W>^*dtL f^et s ^ 

Selr^Cmsinjf bumper qiite for automobiles. . . . . .... ,374 
Twin- propeller windmill built by feu-mer . 3UB4 

Plants raised Under artificial light 3fJ!J 

Plants "analycc^ their own soil ................. .400 

HOUSEHOLD 



Self- a t ar ting siphon li fts heavy liq uid s 33Z 

Electric, shaver carries a headlight ,35S 

Pedal converts balhinette into dressing table J15 

Re plater fan circulates heat Trom furnace 1 SOA 



PHOTOGRAPHY 

S up er sensitive qnpostii^ mqter . . ...... r , . . , ... ■ .33 6 

Soft metal f ram e binds, film for projectimti . ... .. . 353 

Automatic borne movie tiller paves time ■■■■■■■■■ .364 

Camera trick shows win dmill arch ing in "wind" 36 R 

Rigb-sneed photo perfect aolf ^rly* . . . . - . - - > + 3S3 
Pictures centered for mounting by tlife?-wMy rtilrr. .385 

"Fishing pole" lifts camera, for mid angles. 406 

Fil ter fur samara feni provide* fiv e' changes '- . . . — 7*05? 
Autom a tic darkroom timer wo rk s like did I phone. , , 4 3 1> 



RADIO AND ELECTRICITY 

Fitiimilr newspaper printed On borne radio. ,333 

Refrigerator used as oven far heat tests. 364 

Torpedo antenna for television , ,, . .369 

Electric fence stops* '‘ticks” carried by deer. ...... .374 

Four-in-one automatic fuse ...414 

Set automatically tunes in your favorite programs , 4l7 

How to build portable phono-radio .416 

Five-band preselector for short-wave receiver. .... . 42D 

Practical radio hints . + * . . ...... - . - . 4il 

All-purpose mobile sound system . - , , .422 

Line liaise analyzer saves time ^ . ... .422 

Portable set is self-powered .................... 422 
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Fireproof eyeshield covers entire face - 332 

Fume detector sees shadow cast by vapor. ....... . 353 

Earth's death in fire visioned 376 

Anesthetic kill* pom for three weeks - 330 

Oil under pressure runs engine ................. ,3310 

Doctors "pipe" cold light through curved rods. . , 3H1 
Transparent film of rubber non-inflammable ..... 40t 

Quick-Frozen food in scaled cans ■ 4 QS 

Electrons measure wear of metals 
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B owlin;' and golf combine into now g aino . . . 
Golf cliiE penalizes incorrect swing , ■ . . . . . . 
Fnril-.Lnd-fi.ind cycle h;^s p. t rea ml inc hood ..... 

Outdoor ice rink enjoyed all summer 

Automatic timer far swimmers 

Bicyclist tours with trailer carrying his Fil’d., . 
Starter's gun faqldi fire IF runner lifts bantU . 



- ■ - - 358 
. . . .376 
; . . ^390 
". . 4oa 
. . * -4OT 
. . , .41)3 
. . . ,4H 



{Continued to page $A > 



POPULAR MECHANICS ADVERTISING SECTION 



5A 




TJ' VERY minute is packed with fun 
and thrills — when you own a 
Harley Davidson, You get a real kick 
out of meeting other happy riders — 
going on club runs — taking in hill- 
climbs, reliability runs, gypsy tours 
— and other exciting events in the 
world's greatest outdoor sport You 
never have to wish for good times — 
there is always something doing for 
you and your Harley-Davidson. 

See your Harley-Davidson dealertoday* 
Let him tell you the whole amazing 
story of the fun of motorcycling. Learn 
how easy it is on your pocketbook. 
Take a Free ride. Ask about his Easy 
Pay Plans — and send in the coupon. 





Winiiff 200* ntH* Pnetfle Cd 9M speedway Champfan- 
MHd. tin bland, Calif., N o m (i ■ f ??, 69HH, Former 
record |uwer*d by 1 niioulei JQ.j/i second*. 
Harkj - DavJdiOii dikra took first SCVEO (it^i:e.jr 



LEY 



MOTOR 

DAVID 



ILUtLKY riAY I]ISON ' 

Mi-rul iihsMiritrU Literati. 
Y3 ■ i ! ■ ircyd Lr^.-j M n irw : i he 

Nanir. 

^ , . « . „„ _ 



Thi b One 



AY1 



-971- 



r 0TY 




6A 



POPULAR MECHANICS ADVERTISING SECTION 



NO WONDER HIS PATIENTS 
LOST PATIENCE! 







FAINTED DEAD AWAY! But Out 

seem to fi£ 

lit think tu blame Y7”' ii 

in hU briar. Get ymir&elf a milder blend- 




THE CURE! Dot suit ill lee I to ;i - u/.. tin 
nr Sir Walter. Nmv Lis puutn(& pork up 
and cheer. Know why ? It's hurley ul A t- 
mi l due ss - * * good smelliti’ to otfun. 




free booklet tell* how to make joutoU 
pipe taste* belter, sweeter; how to break 
in a new pipe. W rite for you r copy today. 
Brown & Williamson Tobacco Corpora- 
tion, Louisville, Kentucky, Dept. P. 93 , 



(Contents — Continued) 

TOOLS 

Two-hundred -pound wrench turns hinge nut, . H ♦ . 3Fi& 
Power-driven saw cuts trees into logs , „ „ ♦ , JJELL 

Lathe with power cre&s feed. . . < . 40ft 

Electric knife grinder in Streamline case ......,,, .414 

MISCELLANEOUS 

Rubber exhaust for motorboat* is non-CDfTO&tve. , t J32 
Snowplow made from powered liwnmower. - 332 

Barrow inside giant wheel carries big loads. ...... .359 

Clamps far carpenter’s horse holds without nailing. - 353 

Lead foil in shoe aids X-ray Fitting .36-1 

Insulation sprayed on wall like paint r r , 365 

Electric lunch box heals meal for worker . H7 Q 

Foot and hand powered tricycle . , .3.70 

Ribbed hot-water bottle fits around arm ........ , . 374 

Old ships converted into fast ocean liners ........ .375 

Plastic splint easily shaped to fit arm ...... ...... . 376 

Permanent ink for writing on glass ............. .380 

Refrigerated locker under floor lift* out , . ... , 380 

Water- color mural air view of New York _ + 3Q1 
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Freak accident* spare some, kill others . . . . 336 



Highway snowplow shovels and loads ............ 396 

Motorcycle daredevil smashes through barrel*. . - - ■ 396 

Thousands of mod els J n builder’* collection 397 

M.i^nctic rack* hacked like fish ................ . 4Q0 

Translucent plastic Statues lighted inside ........ ,_4QI 

Allergy sufferers are smarter in tost* ........... . 40t 

Motor- driven tutor teaches body swim stroke*. - . , .407 
Tandotn bicycle float . ■ 41.fi 
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AUTOMOTIVE 



Helna i at tin mnlnrJit .... ...... ..., . 


477 


Chalk locates cracks in axle 




Flexible driveway markers . . 


478 


Improving toe accelerator 


478 


Pipe stakes on truck 


47S 


Suspended skid chains move truck on inclines . 


..... 47B 


Cloii nor for battery posts 




Duplicate patch balance* inner tube 


479 


Flashlight to inspect: batteries 





Exc cssT vc tightening weake ns c onnecting-rad bolts 
Rollers an truck driver's skid. . . . . 






. .-180 



CHEMICAL AND CHEMISTRY 

Cryttlll crushed with ralor, 43 Z 

Pneumatic trough and ’'beehive 1 " for home chemists ■ 438 



San 3 T) ath for cbe m is ta - > . .a. _44fl 

Bottle stopper s from eraser* 4 54 

Fi-.ttTe i Tbrn dhoFRnbbs 475 

FARM 

AnclioHnf end* of woodpile ........ ............. 4 32 

Gale latch from hinge ■■■■■-.. , .432 

prattles* ventilation in dairy barns . . . . . .4S2 

Double slide in grain spout measures feed - .472 



FURNITURE 



Pioneer foots, tool in m^pie .423 

run g saves ol d chair ............. . ......... .4.34 

Portable Study desk . 7777777777? 4-’ J 



g ewlni i b os brt* pivoted tray* 455 

HAND TOOLS 

C I inching nails aid e d with file . „ ..... . .432 

Cla hi p In Kold~worl< while scroll sawing ■ . 439 

Rack over bench has flexible pocket* 7 . - r , . . , . , ,44.8 

Screw holder quickly bent from wire . 443 

Sim p la mandrel to w ind sp ring * , - + .4JO 



Us ing exp ansion hit in hardwood ,455 

Altering drill* for sheet meta l ♦ 

Soap lubricant on metal punch ,476 



HOME WORKSHOP 

Lwwnlitif tip of soldering iroa ...... 

What you can do with two wheel* .77 

Anchoring hammer heads 



.476 



TUt*E IN Tommy DarSFy &tid bis otthtiitra. Fi ery Wct/neft/tty 

nigh t t aw it- tv-coas t, NBC RaJ 
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1937 

1938 

1939 



Business is Searching 



for YOU, if ... . 



R IGHT now f in many lines, there is a search 
. for really good men — managers, leaders — 
men who can take charge of departments, busi- 
nesses, branch offices, and get things humming* 
As always, there are not enough ordinary 
jobs to go 'round— but rarely before, in the 
history of American business, has there been 
so much room at the topi And new jobs are 
being created by the business pick-up in many 
lines — jobs that pay splendidly and that open 
the way to lifetime success. 

Ordinarily, there would be plenty of men to 
fill these jobs— men in junior positions who 
had been studying in spare time. But most men 
have been letting their training slide during 
these dark years of depression * . * “What's the 
use?"- — You have heard them say* Perhaps 
there has been some excuse for sticking to any 
old kind of a job one could get the past few 
years — but the door is wide open for the man 
with ambition and ability NO W! 

And don’t let anyone tell you that “Oppor- 
tunity Only Knocks Once" — that's one of the 
most untruthful sayings ever circulated. Op- 



portunities flourish for every American every 
day of his life* 

Far more to the point is to be ready— to be 
prepared — to make yourself interesting to the 
big-time employer— and LaSalle offers you a 
short-cut method of qualifying for opportunity 
jobs in accounting, law, traffic, executive man- 
agement, and kindred occupations* 

LaSalle Extension is 30 years oId-=-averages 
over 30,000 enrollments a year — 60 American 
firms each employ 500 or more LaSalle -trained 
men — surveys show that many LaSalle stu- 
dents attain 40% salary increase after gradu- 
ation — 10% of all C.P.A/s in the U. S. A. are 
LaSalle-alumni* 

Why not find out what LaSalle has done and 
is doing for men in your position ? Send and get 
the facts; see what LaSalle can do for you, 
personally! 

There’s no question about it — business is 
picking up— jobs are looking for men — the time 
has come for you to qualify for prosjjerity* 
Mail this coupon today! 






LASALLE EXTENSION UNIVERSITY! 

A CORRESPONDENCE INSTITUTION 

4101 S, Michigan Ave., Dept, 3G4-R Chicago ■ 

1 am in earnest about my success and I would Hike to have your special S 
lujoLikt— wjihmit any coat or obligation to me— about my opportunities ! 
and your success training in the business Held I have checked; 



CBusinesa Management 

□ Higher Accountancy 

□ Traffic Management 
c Modern SRleitmiiuhlp 

□ Commercial Law 
ULh w Degree of LL.D, 

□ upen Bookte^pmg 



□ Industrial ManaAcmcnt 
DMinJeTfi rtn-tmunililp 
[7 llu nines* CorfL'Epoodcucc 
L BuAlnesi English 
L Effective Speaking 
DC. Fr A- CttnebinG 
DStenotjpy 



rare 

Position.^ , _ _ A JiTreSJ , _ , , 







Auk fos otv of H-ti-*e 
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MASTIC 



WOOD-IN-CANS 

Repair unsightly FLOOR CRACKS 
quickly aru! easily with PLASTIC 
WOOD! Handles like putty — 
hardens into wood that will take 
wax, paint or polishes as a part 
t>( the (original Hmir. Get it at 
paint, hardware and 1 0^ stores, 

PLASTIC WOOD 




HEAVY BODY 
3- IN- ONE KEEPS 
ELECTRIC MOTORS 
ONTHE-RUN / 



RIGHT for electric 
Tefr iterators and 
w ash in k ma eh ines. 
too! Gives electric 

Irt Irin BAP li f A 



( Contents — Continued) 

HOUSEHOLD 

New frames for your pictures 423 

Neal pipe supports for clothesline 42® 

Folding tie racks and shelves .439 

Solving home problem a ..... t - 4M 

LAWN AND GARDEN 

Protecting- seedlings in hotbeds and cold frames . . . .426 
Slatted hotbed covers protect plants 436 



Lawn roller from expansion tank .45-0 

OFFICE 

Replacing rubber typewriter feet , .450 

Applying drawing ink to pen f ....... 466 



Drawing hoard held at angle with casement adjuster. 475 
PHOTOGRAPHY 

Periscope for taking photos in crowd ............ .425 

Homemade dispenser measures ferrety pin g polish.. 426 



Pocket viewer for film 438 

Signs produced by photography . .448 



Negative dryer has Warm-air circulation .......... 463 

Lamp light* on plateholdec depth gauge 465 

POWER TOOLS 



Changing jig-saw blades with block of wood. . ... . . 427 

Tenon jig for circular saw 433 

Protecting threads on chucked work ........... .438 

Saw miter gauge ha* auxiliary straightedge .455 

Correct centering on lathe ...... 4 ............. . .459 

Testing drill-press table for precision work 466 

Tool post holds emery cloth for polishing. 471 



STORE AND SHOP 



Shoe-shining kit slides under chair seat ,453 

Handle for stamp pad . „ , r .... . .462 

Outdoor display Stands on casters .462 

Pnpen on tcnli '..-if,- in wind . r , r , , r , 

Silent signal for waiters .464 

Two-wheel trucks move heavy loads .... . 464 

Window panes protected by wire mesh 464 

Shop-broom holder from hose .471 

Springs grip wrapping paper ........... 471 

Linotype slugs held in galley hy eraser .......... .472 

Cleaning rusted overhead shafts ,476 

MISCELLANEOUS 

Cleaning empty paint pails . , , .425 

Small parts storage cans identified quickly . .426 

Foot bridge from Car Irairur* 427 

Guides aid in manifold work on typewriter ....... .427 

Non-slip surfaces for ladder rungs .430 

Shield keeps sleet from flag-pole pulley - -430 

Smoothing inside wood rings on belt sander ....... 430 

Turned *'bird valet" holds pipe and cleaners. . , T , , ,430 

Design for time ,,.. H ...... . 431 

Streamlined sidewalk scooter 433 

Avoiding crack* in tops of hip boots 439 

’"Skipper"— low-cost outboard runabout ,440 

Locating leaks in wading hoots .448 

Ruled celluloid aids in making sketches . .449 

Building paper applied with scaffold in place 450 

Pencil clip improvised from paper clip .450 

Completing interrupted card deal . , , , , 452 

Rotating drawers save space .453 

Celluloid shield under paper Fasteners ,454 

Fire kindled with brick soaked in kerosene. . 454 

Leg anvil from flatiron . . , , , 454 

’‘‘Tailored 1 '* tennis rackets . 454 

Auto casings protect children on seesaw .458 

Fancy washer* On bolt brad* -456 

Chalk substituted for showcard brush 464 

D«*i S n transferred to linoleum block with ammonia. 465 
Novelty finishes with brush and spray .467 

Handles for carrying lengths of pipe 472 

Tamper-proof air vent on gas tank .472 

Cementing glass, metal and celluloid , t - - . ,473 

Installing fuel tank on light plant 476 



IMPORTANT NOTICE 

It is the- intention of this magazine to provide its readers with 
information regarding the latest developments in the mechanical 
arts. We take no responsibility as to whether the dis-closurea con- 
tained in cur articles are covered by patents and advise readers 
to investigate this subject before makings usjng. or selling any of 
the products, machines, or processes described. In order to avoid 
possible liability for patent infringement. 
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"SHOP PRACTICE 6 HOME STUDY- 

brother, they go together!" 

• “I work m the shop every day. And a couple of hours every evening, I 
study* Study what? I don't mind telling you — an L C> S, Course I Take it 
from me, shop practice and home study go together. When you combine 
them, you’re headed for more pay and a brighter future !” 

t « t 

The International Correspondence School? are proud that over 600 American 
schools, colleges and universities use textbooks prepared by the I. C. S,I And 
h Cp 5* instruction is a persona/ relationship between student and instructor. The 
coupon will bring you detailed information. 



INTERNATIONAL CORRESPONDENCE 


SCHOOLS 




BOX 5S42-J, SCRANTON. PENNA. 




■^T Without cost 


or obligation, ukase send 


me j] cup v of vour booklet. 


<l Whn Wins and "jk 


Why,” and fu 


Si particulars about the subject before which I have 


marked X: 




TECHNICAL AND 


INDUSTRIAL COURSES 




Q ATK’MM't’t 


□ VU lnl Worlr^F 


C 'amrnercitLl lEf’friiirfai lur 


n Rurvoy hiB an J M n (FT' I 


□ AH'liitM'LuitJ I irdftdniftii 


U DtitlM-auJtaf 


L- I'mmWa* £J S-team FiiuiuK 


U ilrhJfu Lmilin^r 


□ 1 S liJI i 1 i-LI (i J-I-VliiCI ILl^ELK 


Q KrigfiDef-r 


□ lltaiiiLe G VifllUiti^n 


□ Rriila^ *tn3 ISijiMirn FmiHU 


G CnntrjLctHiF anil iluil'L^i 


□ TeLtnnhono Work P lin^difij □ Air ConditUiumaf ab> 1 Cwdmv 


□ Clriuktir □ i’harmaej. 1 


□ fjC.rU.rtU nil JJniflaviP'i 


□ BlMhaDisrtE 


R fSiraia EmiiiHr 


□ M ilEFEI£ 


□ rnetuT*l 


□ M Bfl-Jin nirnE liriiElmiiiin 


□ Ktum KlMilric Knciaecr 


G Mine Fqr«*B*.n □ Kip*' 


G MjiriiiRE-riif-nt of In vein init* 


□ S l iicIliilli I.- Twlluikfr G Marine J'. nffint-er 


G ?^aviBaH<Fri 


j I'JficilririrL ^mirn'r 


U Pattern maker 


OP- R. UHomatlvn 


□ fullnii M HriuliiLiurn-FE 


□ Klee trio Ltehtin* 


□ Kq^Lru-a 


□ R IL fWtior. 


□ H'poIhi 


u WuhlUw. I'Mwtrtc mui Gar 


G Avintirm tlnipmir. 


G Air Drake* □ 1L li. Lb n,l men 


□ Afirir-u ! : urf- 


0 y- 1.' U' Biur.[.riijli< 


□ Aula Technician 


C Mjjrh^ay RneiftWTlaB 


0 P rUit Cm-si Ldb 


□ Ilratt Trnttm«nt nt Mfl-NJn 


□ Aur.j Klr-i' trlcil 'J im'Lau 


□ CMl Ekwkmrfnff 


G Pmiltri' Fnmiiu* 




BUSINESS TRAINING COD USES 




□ Bu<iuwn Muiitntni 




, Th'ITV i -.- M.,l i -1. ”-:l! , -MI 1 1 . 1 1 ■ ! . 1 1 . 


□ Orhd« Sebo,il hieci* 


Q J:l‘I ur truil M n.iLiLBeni-r-iii 


G .SerrctAruil Wort 


G Fisppl Tr*r f ViEtc^c Subjrnti 


□ lluh SuW*«ti 


□ iVrtfli.c \En’UU£r^u , iK J 


Lj f>pn n Ih'i 


' EJubI uesa C tump .in. Eeuce 


□ L’nlLe^tt I’rrpiirKt/irir 




□ French 


O EhJiHnsliy jmhJ Typing 


D ILLuAEratiuK 


□ t'jMt ArMiantauL 




G C'iTil Swvie* Q Mutt ClRjtf 


□ Ckitoonlnt 


□ C". AeradQta.nl 


Q Arlverlkinic 


G lln:lw.Rj - Mn.iL t 'Srrlc 


G I-ettrfinj SI. - it 1 *r-Ja G Skfina 




DOMESTIC 


SCIENCE COURSES 




.. Hum# OntArriak iiic 


G Ativ*.n,M''l 1 'r.irt, mat in* 


□ FmilIa *.□. ! C 1 3>oL*jj, 




□ DreMOjakllii n 


lid L>eP3|;iLiriK 


I] Tpji Itonrn ftn«r| f '*f i^F^ri* Vf^iiifcit^iiw'Jit, 1 -»i#«riEj* 


.Vumr „ r 


At r 


-| fiiimn 




City 


Sfaij*- 


Present t-'esititw 




if u reside in to n&Ut r 


Sprad 1 ihiA cvup$r\ SAt /iffrTiMrh'fiwrti fdrr^ptfMtfiBit^ tffJlaob f 'u^Hidetirt. Lint fred.. ftaitridd 


if tfn-u rrJ kfc fn /Sn.tfJtfrii'f , jrnri rniypoii 


f r r r H. . 71 JffniPtf-irviH 1 . Londm. If. C, 
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12,000 Planes 
GoalfeiJJ^! 
[ /''Orders r 
! \ plane t 



“ 



Program Rtmlied 

Shifts fin* I milieu 



-a. •-S.jSSSt 
METES- with the , 

and % b 3 l^ enough-0^ 

The headlines tel' the 

T , V e whole story - 
not tne w* T| ; fi a 

d bigger. 

■ssass^ 

““T.SS 

TO M 

Wfjoon^'.SSff 

ii LT-L * 

99 Tbio u< 3^ ( J“‘ S 

ill di*da at * el . 0 . 



into Aviation 

stoiy : ■ . bu J H 

iot Avratiorv n 

tiig industry * 

ing bm ei: f 
- foi ona 0,1 J 
Mid write y° w 



the future. 

"TIM 

CA8EER 

j ill nbaul Ae» 

jr,' u ^d«”« s s™^ 

ren. &ai> * tart 1 



your suer w 
lie* bookl*i 



EXECUTIVE SOUP 

C A. VAN DUSEN JOHN If. XOBTSTOOP ROlOtT E. GROSS 

I aiirn-iiy Pies . T'h>± Narthrop 
Carp . and Vk^hw, 

OUQii* 



Vjt»PlM Cad- 
gcliddlcd AircjaEt 
C«P4IlItM 



Oouffli* fv H Co , ln<r- 



h« . Loc ktvesd 
Aircraft 
Corp 1 ? ration, 



Aero Industries Technical Institute 

5253 West San Fernando Road, Los Angeles, Calif, 
U. S. Civil AetfonouWctf Authority Approved School 



Please send ires baoii&t on Aviation opportunities and Aero 
J.T.l. training. (This inlormaUOn In landed OflSy lor men over 17 
and under 40)* 



I NAME„ 

■ ADDRESS. 

1 CITY 



.AGE. 



.STATE. 



_a4&-p 



ELECTRICAL 

ENGINEERING 

1 ONE YEAR Course Prepares For 
jj Technical Work In Electrical Field 
Thorough training in principles, with 
practical applications in laboratory 
and shop. High placement record* 
Modern buildings* dormitory, dining 
hall* Campus. 47th year begins 
Sept. 27. 

! CATALOG on request. 



ft BLISS 



ELECTRICAL 

SCHOOL 



113 Takoma Avenue. Washington, D, C. 




M» nitvij 



traffic 



WRITE 

TODAY 



OPPORTUNITIES, FOR (JVtTMJHfP GRADUATES 

Railway And llu* Line* misp aur ln.Ln.ot t*»j;*cTi- 
J, r 'F Tm Hit - InEn^dlOrti , tarn [sjiy tea e.tsri 

anti advjirji’p i-tlI i < Lly p-iili tjcpurl etiri?. Whorl, Iiumt- 
sivrty «nin,e irrapiirtH you jm?i upon, completion wo 
I""1t frladd you Jit up tl> 5 3 itJi m-r n'lDhlll, plu". 
.•it p,,- iip-., , p, h-tart, or rrfuntf tuition. fiiLcr. mitf 
worlu ^F.lerkLlLd. oppor+unltl t*&, Write for detain, 
STANDARD BUSINESS T FI A I h I 4 ti INSTITUTE, 
Div. 203 Buffalo. N, Y. 




FOLLOW THIS MAN 



<■ * i np*r»biT Nr, i* 

nimbirif drtui ilaiifiri-iu C.'fl 

UU r r. [.h pltafe la mimlatril 

Free 






ill# H-t r 

Ml.. 1 *JI. 



flpubfiif diTwn diuiftrU'Ui C-n-L.ni.iir I- 

fik* Htrvri 

O^dr.r- tr JV«. aft r.a ii 

to Im rAirf, PI rii|e S*T 4, 
Eprn a Uiiulir ManlMy faltry 

V 01 - *»h t-»rtip,* n S- iaie Print fcijKrt at ban t 

lb ln'iur *[».« tiin n, || prnilf HML Wril* lot «b> 
EiIvriLip] lull rc[K>rt IJld detail*. LitCfbEOrA »JII 
P#n t Daly to p*TK>Ui .I'iiLLiii Lh#ii Rjtt. 

INSTITUTE tJF APPl.irn SCIENCE 
HJfl hinnyildf Aq. 

OtDl. 13S J Chl«j,*n P III. 




mwrl 



In Tndiv. WrLU for fmr Frw (tnnlf, "Hnw in »p- 
I rtint Ji CifM/d [TnMiil. H tc centflLna sfwhf-l m un * and 
! |q||>j Iki-w Liiln i :- Uurned l<r wrile til ftp'ifir'e innv . Tour 
■ i'iji iblc* etesnciEtv wrtLien on a card If you pnelose 
'■tamp fur tMHin, Wrllf xodiiy. TOe Tamblyn Tcnaol 
iff PanmaniHip, 4lft Aidil Bldg., KlAMII City, Mo 



ENGINEERING, n,.. !. li>i ti,j. 
alliMii mail nuUu, firvlrliii. 

uiitflijf' line! .Vtureti tC'LpprapJiJ' T'lUnbt 
1 tkuraiiKh^. 4S wwlia' I'ti^lrn-i'r- 
Inp ■ -rp^ir - «h i-i.iukvalL-nt lo IhrH 1 i ■■„'■. > 11 - ■■• ru 4 iu work. 

M hi 1 1 1- 1 1 EH) t .ST 41 . All i-’,[K'ir-i- low. I.’aliUnB fret*. 

Dodge’s Institute* Ada St f Valparaiso, Ind. 



RADIO 




PLEASURE or PROFIT 

.IB for proQtablft l3ualn«H or fiifld.natfn|f 
ftobtiy. At ihonae under euldanuo of quatlQeil 

luatnietart. jJepreilouflexperlenee nweKary* 

CPoinvou Achuol «l uc*t)wa aulftclent. A!*nj am eDIlA 
Iwr-hlSf. ihjr prui'.-il h tadip itn- tn.idft ftlftb Qunlzfr 
Vte '•■fll-pArluv iwoitloni upon anjluathtn. Send ■/ -u u ■ 
pjiii, hfilfl-b *t atice for t r-ov, b&ntltt 4 'export an IB ts In 
r — ^ j^Articitlara *dl 3 rtgTi nl?, 

AMERICAN SCHOOL OF PHOTpOfl AP 1 +V 

1601 IWidhigvb Avenue Dept, 1353 ChlUQS, Illinois 

Hf 1 lid booklet. ''OiiiMjrlunltleB In Mudeni r'huhjumpky", fulL i^E-tictllats 
DHil re.|UErvmiMitB. 
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On His Record— 



Which Man Would YOU Hire? 




I EuE;c ’ r n j tAL EWSlNEfc*!' 

w,m r ' 

Sj l ti ’ ■ I|jr 5 
£'■ CtFICJlJ 
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■ ■ i ; c,-„ 
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Arijuilki'i* WindjOp " 

>Slr. jion jiliJ t 
Etixuia PJjnii 

Owwrmn 

tl«dH(al (..vrtjvc 
^Wlkii jfrjftc* 

Efiri*x><i(a *f 

H| - n fi GitLktlr ^^ J»p 
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1. 1 ■ : tr .it/ ■ 

Arr(.malma.f^ ( f; , Fv , _ 
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pi «* 
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P^^n*nd6w 

□ .*-&■ ■' F ■ 1 1 : 3 ': _ 

Piicn^ 
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You Are Hired on YOUR Record — 



Employers Want to Know, Are YOU Prepared for Promotion 



Your own ability to hold the better jobs depends en- 
tirely on the preparation you have made to accept the 
opportunities offered every month in the year in 
the active fields of tixtoy such as Atr Conditioning* 
Diesel Engineering t Drafting and Design, etc. Men in 
these fields, and others with preparation as nccounLuiUs 
and in merchandising are being advanced into such 
openings as department heads, managers, foremen, 
superin tendents* travelling Eiuditors, etc. 

Your opportunity today simply means being ready 
fur the good jobs looking for good men — your chance 
for a worthwhile position depends on whether or not 
you will prepare to meet the demands of employers 
all over the country who are offering the big jobs to 
men who can handle them! 

Without training a man is no more valuable at 40 
than at 30, is old at 50. But the doctor at 40 or 50 is a 
better doctor than he was at 30 — and if s the same with 



men trained in other fields — executives* draftsmen, 
engineers, merchants* architects are young at 40, nt 
50 — and stil I have many gtxxi pay years ahead. Promo- 
tion, increased pay* reward properly prepared men 1 
American School, an educational institution incor- 
porated * + not for profit," has used for over 40 years a 
direct and practical method for preparing men to handle 
the bigger Jobs in business industry. 

American School graduates hold important positions 
engineers, accountants, esperts, draftsmen, managers, 
etc,, or successfully operate their own business. Thou- 
sands of our High School graduates have entered col- 
leges, universities, normal schools, etc., have attained 
success i n business or i ndu&try. 

Find out how American School can help YOU, the 
difference it may make in your entire future success 
and happiness! Mail coupon today for free Bulletin 
and early lesson in field of your choice. No obligation 
on your part. 



American School, Dept. G345, Drexel Ave, at 58th St., Chicago 

. . _ _ ^ , , ,* CuE Al 'ini: illls Lin* _ _ , „ . „ „ „ 



Try a Lesson Yourself — No Obligation 



American School, Dept. G 345, Dr ex el Ave. at 58th St., Chicago 

I hayxrfbettfcd Ihn Help of work lo which I wottM Hkc H CotmJ Job. Please senrt me without c-\ -nsr- or obU 
^align flu my pari a copy yf y uur UullcUD iitnJ UU- ettrl> lesson la tbe HflcL I lUtve wtectol. 



□ Air Cc rid -It inning 
O Architecture 

L. Auiorvietlv* Engl nctrina 

□ Ai.tomflbiU Repairing 

□ Bo^kkwplng Bud 

Celt Accounting 
r.l blKitiftl Mamtlaintnt 
f] Civil Engineering 

□ Aviation 

□ Ce-ritr acting, -Building 



D Electrical Eriflineepinig 

□ Uistc-I E no i n ccr I nq 

□ Draft! o a eod Designing 

□ Electric Refrigeration 

□ HfPtlng, VintlUtlng, 

Plumbing 

□ Profiilicnil Accounting 

IrtCl. Cl P. A. Coach Eng 
D High School 

□ Highway Engineering 



□ Law 

□ Liberal Art* I Col lege) 

□ Mechanical Engineering 
LJ Merchandising 

□ PrbiHt SdsriUry 

□ Radio add Teliwlsion 
O Salesmanship 

Q Shop Practize 

□ Shad MinJBcmsnt 
G Steam Engineering 




BULLETIN 



© 

Aretrlcen Scftea! 



Name 



-Age Occupation 



Street- - 



City 



.State. 





12A 



POPULAR MECHANICS ADVERTISING SECTION 





GOOD MONEY 

to be made in 

POULTRY 



Many Earn Extra Spare -Time Profits — 
Or You May Build a Business of Your 0*n 

What her you waut bl Job at fitnjcl pa y 
rr a prufllutile buulu iss dJ 1 ' 0 -LtT own. 
Poultry offers you many onpitfUi- 
! ■ V nlLife Poultry meat and oe;e-. nrr aE- 
Wif- ■ Ln lie m ii nd, and at Lillies there 
j i ■ j* aliort uuse of trained poult rymen. 
J r 'ojMy 1 1 ij mo £?LUdy Course HhnwB 

Ji ^ JW m y h n i Ftihiv to — frow 1 G fliLVC 

‘ SfNirioy and make money, either for 

yoursetr of for uu employer, 

FREE Rook Shows th# Way 

A A All III SPiRF TIME t(> Ei * Pay " nd B *« P ™ HtS 

P ACII IN **£?, Mali coupon below TODAY 
UHOn in wniLtllME —for my isls NT:W i HJ i: 

Bout , ' ' Mow t o It alfle poul [ ry 
Me, nuitw ehe™ *eu 1 Ev« m wl.nt for Prnfll." My forty yearn of 
vmnl<) p*, r=iy cwiHfed «?«™ »iil esjMTlt'Jire art yours The 
*hom r«u ig do with wJi±f Muiirjr Sod list ry ntay 
riiiit from th* Mart. If yu* cImum neodl YOU, Bud tlltfO- __ 

U, ilirt * bi*Lii«* cl yam l-wii, f<> rt r&1| m .. Jrtn hiHii. /£-£■ 

I'll TO-.S h.iw Ob Inkii a Hulll £j*l It ojvJ (it I In tin* Fn r ' 

IBIfBftmm fTOW. Hfww 5 UU IlOW W iJift tifcrt uni :-: i d- j - 1 |tal rxn 
^ifiuJul &tn4 lot Cha facts tnHBh'- 1 * ma.de ku pcnifctry I 

j NATIONAL POULTRY INSTITUTE* Dept. 41 -D * 

! Adams Center* N. Att r n: Harry Mi Lchnon, Pres, 

I 

I Hear Mr- Lamnn: 3 t>utl me your FREE Bonk “How to RuEc i 
I Poultry for Pro HI". I want to know more about my oppor- j 

■ tunny io uintf extra money spusc or full time, 

■ Name. ............. , . | 

I AddrtH W » . * ♦ 1 . I * . . T I 

I 
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in 90 Days at Home 

Hundreds of men and women Of all aies 1 g-fVO njake SI MO to 
S 2 t),fKl In a iturle day alrlne ictentiftc Swedish Manilas and 
If^lrti- Therapy treat me-ntt. There U a bif demand from 
EImkoJIclJ*, Siinilarkuoi, Clubi. Doclarj and prjTite patient! as 
II as nUtkirtunillti for taLubll dii ni^ your u«r nfn.ee. 

Ii»rn IhU loteTeatltif money- making proft Ultra in your duo 
hotnc by mill, thrtitiah our huinr *tudy coura#. ^utiJe In- 
itrurlora as in our NATIONALLY KNOWN real dent icTioal, 
A diploma U awarded upon eamplotlto of tie cnuria. Cdtind 
ran compieted In 3 to t month?. Hints Sehupl 
tr.-.tnlec Is nut nrceitury. Slany earq. Jijg menry 
vrhtlB learn l he. 

Anatomy Charts & Booklet FREE 

Enroll now and we will include uniform eul, 
medical dlMInjiiLry. n;ilentf-:l reduclne roller uni 
Hydro-Thsei^py itrppllci without ertra roat. The 
nodiMdnf utHISTC alone may he nnrtta many llmrs 
tin mode si tuition fee. 

Send tnj»»n new for Aisatemy Chtrti *H4 booklet 
con latrine photo«ranhs and letter* trim euceessful 
induitti, Thfijf will all be sent postpaid — F II £E, 

THE Callwgo Of Swedish Ha»ian» 7 J^«I 7 r — 

Dopt. 364—30 E. Ad am a St„ Chleaio. 

You may lend me FREE ami postnaid. Anatomy Cherts, lu^klet epp- 
lainlne p holograph! and letter* from eraduetes. and COCOnleta de telle 
of your after. 

Name , , .... . , -■-,■■■ •-. .. , ..... 

Addresa . 

City. . 




state. ^ 



NOW EMPLOYS 8 MEN 

A yemng tree surgeon reatl lmi aclvcrtiecmeDt like 
thip und decided to luke tt I loh it - study eour^ in 
landscape garden ing. E.G.W., Wihnington, De3. t 
tells his ,story; "I decided to l-jceomo a Lstndscapo 
Architect. My first jo3>.s were done in spare 

time. 1 now employ S mem In DJ37 I did over 
SI 0,000 worth of business.. The eonry> has paid 
for itself niany tinier over.' 1 Alert men want to 
get ahead. Ask us for ^Success thru Landscape 
Training" — a free booklet that may open a now 
business for YOU, Course has lwen taken by 
thnusands, Ls&ynsj ;ire simple. Investigate thus 
opportunity! 

American Landscape School, 60S! Grand Are., Das Moines, Iowa 




V o 



100% Improvement Guaranteed 

We build, strengthen the vocal organs — not 
wyA “ijipti'G teMoiw— but hy fcmdamaiit*l|y Buond and 
iciiantiticfilly Correct #UtfrtC; Wfffiiw, * ^ fiEidabaojut*- 



twr* p»’fat 14 mjtTim* vwltr 17 yemrm uqP(« idgnwl fa* p wm, 

PIHfCT V&ldE INSTITUTE, Studio tSSl 
64 E, Lb Icq ft., CliietRb 



LEARN AVIATION 

IN LOS ANGELES ,fJnlhCny9 Avfjl t i on Capital 

Muea in™** L** AivUttc* Ji*i 

Ctisi 




in.! MTcd. food. 

(rj .,1 '.i “f-... 



Jhij lj, E i^.iLJuni f^E 
iLljr t’. r’, -C.ln-viirrviT.tral toil l-;iS 






%y 



lie'll i'il q-hncl hurii in initioD’i r t i>.i.lr.T| cs.pin.il. eirerinx 
nirlijl- Cill .,1 r I 1 JT. f.ILgiflMrih. 1 . B. (V |,,I Hh-a. dufljlLI, fir- 
rrmit r . . r _i. i> .| - 1 1. .^, L-uhin In Anierirri '■ cncii L nnii2rr n in hilu Il'L'fJ 

■nd giro fcopicflUy lor* t«I in-IwhiL I jjw lijiuori. W rate luf fttm cfttaEof’. 



.CALIFORNIA FLYERS 

* SCHOOL OF AVIATION -D«dI, FM-t 



. .LOi ANOtLti MUNICIPAL AdtPORT. I MOLE WO 0 0 . C At It 



Learn to MOUNT BIRDS 



Tan 




N. W, 



SKINS, Make Up FURS 

rjTjii.'.t, We t«sch you at Hama. 

Mniijrit Bird*, Anlm<la, P*ti, 

commcin ijrfitiirieyj.. j-mjr b uft t- 

SSL^S^^RSfiirKif,^ 

and TYiiLkB up fur( f»r *pa.rnin>H prefil. 

FREE BOOK^WS^r* 

M imntftnt, fiL l hie vokdnr^iil. betok Ita 
Hew F t*m. !**nd po^Lill ffHrfj “F^^y 
Tfhli Mlnutil your A 4 Er 

School a< Taxidermy, Papt Mg, Qniihir Nibe. 




KNOCK -EM -COLD! 



THE BIGGER TWfT ARE, 
THE HANG EH THCT FALL 



LEARN IIU IITSU! 

25c 



WJifw writing ph'UBt mfntivn Popular Mechanics 



■jt tKttt kiwch-dut blow* without Rib by 

wO world fintHIl PnlLfiii JkU J 115 Li LnitrucTor 

A littL* Jsib with lip of flnaein, nr rtlfliB »fth «da? of hart 
B(*iL f-pod and UmHlh Jiuya go ™t lit Up a lilfDL-, matLir 

fln*Br«t k^idlncl^tiT*(in- wtsrthwPwL McnintJca,. u«i- Jotu 



Cf-lfm (Bnuibe Jhj Jltsu trtfft*. Baltu pat«n- 
«Hy tanuhl hiiuit In U.H.AriqiJ, M aHrao« U »tr*jn*l UuatJ, 

Ch*^^ Guard, linnilMiTaiJ' jn. Holder Pa.tr oJ, Potl» r «*c. and twI - - 
furftifld fvr th« whether you am j™*ma_ar«ild . Jnae of 

i, *<MM] iniw tar new illuninted rnirw. Full Pntf lie 



iniw tar new iliuHlnt«I r^rurw 
Bit* hi- oWirflatli notnntf. Fear no mail, suci, baLfe. cIqL. 

■. J. JORGENSEN ™7 HarRIm* SUE.. SaBIlia, With 





ebaw with rpudcit 
eberuseg, Mewe-ep. tualu Fnfc 
T. 4 . brniiDfi A Co. r aOj N. W*tu«h, Dept. 19. Chicago 



ENGINEERING 



DEOREE IN 
TWO YEARS 



BJ. DTeRT.r cwnfl In tnihrnlnc Elfftrifil, Civil , Cham. , 
Mechanical, HjultO Hrul Tricot* [nn. 8f AernH.au lltil. 1 yr. Mwh, 
Draf tins. IhlthSt, pr*rl1r«l. tlmrougli [iroerfim Prep courarB 
wllhoul extra rhurtft’, l^rn while you team In thl| InduEtrlal 
■MjiictT. Low tulllon. Enter March, June, Srpi.. bet. B'rfft 
for Cn.\a\us. 229 E. Wuhhgtun Blvd., Furl Waynl, Ind. 



INDIANA TECHNICAL COLLEGE 
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i)lL^ ! On \\ | College Men 
^ Can Get Good Jobs?" 






wAS MW* 

!« 

/ 

JwffW t" 

jzfipl O' 

E s.'Wol^e 

js&v 



SPANG 1 - 6 ** 

UMl**"* 



THESE MEN 
DID NOT CO 
TO COLLEGE 

Read about the jobs 
theu got and the 



w ° rK ?r/ti^ £ 

PA* r a A v£ 

0fiL LLo AB<* r 

tSb*** 



TO* '* r n0 0 TO *°° 

* kK> JtH 

A MO NT*- 



I will Train You at dome in qour spare 
time for a Good Job in RADIO 

Madia renal r folia, Thrsiifilwiii VliilT PFr^ln* FLh 4 i\r.t Uk.i U.JU ma V-.. 



You hire a tliilhee. Don’t pass ll up. 
■■ I : 1 1 !■: m: sii-creHful jrraUualfs. now mak- 
ing ■! i v 13 Itadjig Elutes. Find nnly 
x grade ■ ■- ! pdueaEs™ or l<s equivalent* 

G*t Ready Now fee- Jobs Like Thesi* 

EI:l Mu hmadt IIS I Ipf: kiatidfis entpioi fli.l 

liters, opemiurx, atatiun mruiatfprB and pay 
‘■vfll for trained men. Flrlne Radio jel- in 
spare tErae pay* man)’ $2011 to StfliJ a year — 
full C irate johs hvLaii ItadlP JulibcrS, manuTac- 
turpta ;irnl dealers an murh an $£lfl t SHI. I" 
a wiefc, Mlliy Radio Expert* open full or 
par* lime Radio suits and repair busih- £50 
Radio manufacturer! and johheri employ 
leSlfiK. inspectors. ramcen, cnjtlneers,, stu- 
leenwn, in good-pay jut** wHH opportunities 
for ad ra neyUM-n t, A U tom oh Lie . iiol E ■ e. a t' la l ion, 
fEiminoretal Radio. l<M|rl -in-iLkcr tvs tern s. are 
newer fklulB ufferinpr corn] ftp|f*viriunltlea new 
iind for the ftjlutr, Television promises la 
Itiiiny pood jobs soori, Men I trained 
have fiw^i jobs in these branches of Rad Ip. 
Ituad hotf they itdL their jobs. Mall cwikm. 

Many Make 55, $10, 515 a W*ek Extra 
in Spare Time While Learning 

The day you enroll I a cart semlFnr oStfn 
Money Job gbecU; slutw uni how Eo do 



Wadlfl repair jobs. Throughout your train- 
ing 1 Send pi ii its and direction* that made 
H«kI spare time money — ^^00 lo ^IJU — fi,r 
Imtulredi, while learning, I et-hd you spe- 
t-Jal Rail In equipment Id conduct. exprrElnenLs 
.miE build circuits. This Jhl-oO method of 
IrjJjilitff raiahvF IcurnlEg at home Inrm'BMnsr, 
fascinating. practical. J ALSO G IT E YOU 
A .MO II HUN, PROFESSION" A L, ALL-WAVR. 
ALL-PUlirO&E RADIO SET SERVICING 
FN'STRniENT !0 help you niak!;i £ n o tt 
utt'Eiey flsirr-i lladioH while h^rltlnfi uikJ lj|up|i 
you for full Units jobs after graduation. 



Find Out What Radio Offers You 

Ael Mull llte enupDh IJ&w for H 'Rieli 

Ri.-wflrds Eit lladlo.” iL's frfle to any fellow 
(Her 3d yearn, old It paints am Ttad3V& 
rpuro Mini' aiid full tEme opparUtnities ond 
rliuso etmilpp In Television: tells ihout my 
traltMni Jn lluUlo is rid Teleriilon; thuWs you 
feCters frons pirti. J irefned, whait 

they are .lahu: and eoirhlrts Find nur ulut 
Hadlo offers YtHf! MAIL COUPON in an 
envelope, or piuie nn u poitejird— N’GVt ! 

I. E. Smith, Prerident 
Dept. y(j F r National Radio hist ■ tut r- 
Washington, D, C, 



MAIL MOW* Get 64 poye book FREE 

J. E. SMITH. PresEdent, Oept ^CP 
Hiticjml Mail jn Frist dale, Washington, &. C, 

I.hjai- Jfr. Hinhh : >V3rJho*Sfc oljllsat Inw rat. send '’Rlidl Reiv,ir.ls 
In lUdln. • wtiU'«: puinl- nur ttn' Fiinr4' rlim- amt full tlnu- np- 
psrtt Unities |n lladl? am I es nialni how yun lr«i In tuen nt hsuw 
ffi sprite tltm 1 ip hewupc Radio Experts, t Pilaws Wrllc TIoListy, J 



NAME 

Ah|Hcr:.^H 

CITY 



HAtfn iPtftmn tit advertisers fi tcaSti mention / 'ry Ji as/re r jlf erftan i£n 
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HIGH SCHOOL 

At Home! 

Quali fy for the better Commercial, Industrial and Civil Service 
positions by getting a High School education in spare time! 



Prepare for College, 
Pre-Professional, Regents, State 
Equivalency Examinations, and 
Business and Industry 



U. 5. Govt figures show High 
School graduates average 
$2112 yearly. 

Many Finish in 2 Years! 



No no timti wasted 



to and from school. You make 



J ROUlg t 

rapid progress by our methods. Thousands of ti mbit tons men and 
women select the American School cacti year. 

AM books furnished. School est. over 40 rears. Endorsed hr educators* Small monthly payments, 

American School, Dept. H 345, Drexel Ave. at 58th St., Chicago 



American School, Dept. H 345, Drexel Ave* at 58th St., Chicago 

Without obligation send me your free Bulletin and information about your High School course 
home, or the held I have checked - 

□ High School 

□ ElttOJe*! ErginH^Ing 

Dlmt El>aii<w*rJA) 

Draftm-fl Ar*d DtlfanilTB 

ijnetrit fTtfrlBl'lllvn 

Hatting, VentHetin-g, 

Plumbing 

Prufauivnil Accauntln# 

I nc I. O- P- A. CAichlng 

Highway Englnaarlnfl 



at 



Air Cdndltlsniiig 
ArehntctuH 
Automotive Enginiarinp 
Automobile HtgpIrlrtB 
BwkKnglng .nd 
Coit Ancouritlna 
Dual new Minagtinant 
Civil Edglnwinfl 

AuUtlpn 

Contracting, Pulldin, 



D 

Q 

U 

Q 



Uw 

LLb.nl Ahtfl fCntl*ga} 
M««l>anlcal Enflinaanni 
M we hind lal ngi 
Prfvpf* Sffr^ir, 

Radio »"d T*l*vlaloii 
Sal aiminihip 

Shop Practlea 
D Sieem Engl nearing 
□ Shop Mamgamint 



Name — 4je- 

Strool ...... ..... Ci<y 



Occupation 



.State, 



This 

MACHINISTS* 

Home-Study 

Course 



helps men get ahead 

nwwmblftl — ^eially — these five rerenl Rive 

you ihR pm ci tail Jucih on modern muentur*. up-to-date uiexhodn. 
>‘otl nppd lit aoriLQM Hi murtilrn* nhop worf;, Ttike iirfvfiuteRO of 
I He Other luann esperienffud rtmruJLi] boohs, Co solvt yuur urubleins, 
tnwease your efficiency, with 

The NEW AMERICAN 
MACHINISTS* LIBRARY 

5 volume* — £HS pigat — IfJSJ illuitratloni 
(A combined homt.itudy course and rtlirtnc* ilhraiy) 

TldJj library of inni'liEuc shop practice was written for prne’lical men. 
Lt RlYfct you the bent oh' lb-cut.- fur every kind of meChlnn alloy work. 
IL riiitj- espial tn lullti*. drlLbi., ;inrl other machine tckhLh end [heir 
oiHTiiilfj]], ft m urrt :i F lc Kcrew mac-bin rs, find feeda. Rear ri-e- 

^ikti and produce Jon, puttrli and din work, mcla] aurtafinp. etc.. 
etc. Plainly written — ’Completely ] I EuhI raterl^ t ho lK¥t kind «[ 
twlp to Hit- nnieiikne shop muti Who wants Hj udvanrc MlinsVlf. 

N# money down — apodal prlt* — tftiy payments. 



| EXAMINATION COUPON J 

| MCGRAW-HILL BOOK CO., 330 W. 42 nd St., New York j 

I . me tar tc,n d.™ - esflmirmtioii the nem- American Meets! n- | 

. Initi Lsbrairy. If HaU^fa^luiy II AvLJt acncl jr-rui, & I . &CF In IO Oa.)--* . 
t amt SH-fle monthly- until the price of SI 0.30 i* nitSf). IF tint 1 
I wonted, I mil return the hooM no^tliOiii, fig iniurt prompt | 
I *h Lament write Frailly and flil m all linea,} 

. Kama . * + , r , # . . . , 

■ IJrnnc Address .............. | 

■ City and. SUto. , H , h ......... h . | 

| IVuJtLon ...... | 

Camiiai’iy . PTil - 3 -ftO_ | 





TIC 



GOOD PAY (SOUP FUTURE 

AlKMiSrUDP YOUNG MEN I NT ML [ L-.r-'TFn IN TftAiK- 
ING Kfrft ! NfKfSINi; TILL: WKLL TAJiLN KTFLD Of 
AVIATION AS AldTtLNTICKH— tt rite Imitu'dialrly. 
cneLo^tnf! Kzime. 

HEC.HA NIK UNIVERSAL AVIATION SERVICE CO. 

W*yn* Cawnl) 1 Airport i- Spa 85 T ■ D g- P t - I, B-o-lrn.it. Mich. 



ENGINEERING 





DEGREE 
IN TWO 
TEARS 



TECHNICAL itSlv APfLIEU rOL'k^. honmenthileon'iiutf. 
TIME ANh MONEY K.lYUD. 2 jjt., diploma J xr. El*;- 

Iri’.l. Mwr.inkal, Airldtorgurel- !?tr«rt*iral. Civil. AeronatiUrAL 

iiiphwav-. A 'I buur>«F Jn.rJnJ, Air f-,r.iliiJi:iiir.*. C lev In.' lUfrinn- 

tk.li And r I Ibttl SttcTf ietenvL'r lymiTeCf M ".r.:l 4 ’ll- .SClifl lit JI-«r- 

tntlly. iMwisr fttnL Dirwl-Elt'lrir. Ait C*jBtliiui|i.ii»(, Elf trie 

H.erri|fl?*ilirJi. [ir-.fi ip.: Diienri'e ntodem pjmujrVbL L-UW 

T1 ITIOV- I'iiri-timE wrut fa r mnni and bnerd- Thnueandi af 
■ ■te^eur,^ ■taihinWB [ it E : - H- nnd Krwlv. Approved b? IndurtrY. «ri-Jcit**r.t t.y 

.rr. 1 .’ r-;, tj, m pi, : l. l hv dIvmbS Obe Raid IvA.ut tti iirter epen cn .'’■rpff., lllWt 
niiwmii upen, at*r ri"md- h YE t R, Cauil'je ftev. 

FIN LA IT FNGINEEHiHG COLLCCE 

IQfll Indiana Ave nit* Han Mi C‘<t. Mf. 



prafv»ct*n «ft»rln, unlimited apportunlttoc. VTr»t rnndMA 
_ il.wuiptrSE Minn nr-htMirini evrtir hmnrhi Imm Male t" Pus- 
VFkihi wetk, wDiirh peppArea irii ts ht-tIi for Dwitiila pr lOrt 
vtur iiVm butmvA*. Ir.iUs- hIlikL in pfr .irt icn— ie.,1 irammi fa 

day or aib lit ji-Ji-uhiL, Sv liwbli — aie ido-t*™. Ca tslrF upc-n rrqurtt 
|U«CARRIF AC Hu PI, flF MrfMANFfAl t»rNTI1iTfiV 
N. Broad fd. Okpt. Ul PHUad<lati» P Pa. 




ud 

tariff i daI avatsm of i tiM.ru eticra every port ni tins 
Watch Repairing Trade at h&me- You can 
earn money while learning and prepare ywrarlf 
for a wi’H pA^ihf pniLion or atari in VnjpinM* u.r- 
ter wjmpl el 1 ifiH friir r-nurpf- nf Lpattuol loot. OimmI 
watrh repaJrrraam in demand and EencfaU/ eftfu 
Tt-ry jtpnd Minfin. For particulma atmly to th* 
WletoFieln UWol Of Watch Repairing 
S24 EL Iflaeea SL. wiLW* UKRC, «tk. 



If ft f ii writing Ui itilverl i?rrn please >dCHfj'v» Nepuln r Mechanic® 
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tfe? tfou/t ftjeeco/Hf 

" MARCH of DIESEL'' 

r :?il VX' 





Tells about the many u.&cs for Diesel engines, including some of the more recent 
applications in trains, trucks, buses, airplane*, and boats. Full of interesting pictures 
of Diesels at work and Hemphill Diesel! students getting actual practice on many types 
of Diesel engines. For your free copy . * # send the coupon NOW. 

HEMPHILL DIESEL SCHOOLS 

Diesel and Diesel-Electric - Full-Time Resident Courses 
Or Fou Can Start Four Training at Home 



BOSTON..,,..,. ...........114 Brookline Are. 

NEW YORK 31-26 Queens Blvd., L. t. City 

DETROIT 2341 W. Lafayette BM, 

CHICAGO 2014 Lartabce St. 



MEMPHIS 41? Monroe Avc. 

LOS ANGELES- 2120 S^n Fernando Road 

SEATTLE . 501 Westlake North 

VANCOUVER, B.C 3 63 Granville St. 



COLORFUL 

ir 

INTERESTING 

★ 

HIGHLY 

ILLUSTRATED 



Please send me my free copy 
of "March of Diesel" book- 
let and information on your 
Diesel courses. 



name 



AGE. 



STREET ADDRESS 
OR RURAL ROUTE 



CITY. 



.STATE. 



jJl-M-p 



Send [his tuujM'in |o nearest iddrtis shown above 



NEW ISSUE * , 

JUST OFF THE PRESS 



IGA 
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FREE BOOK of DETAILS 



NATIONAL schools, 

D#pt.3-ran , 4000 S. Figueroa St,, Lot Angola*, Collf. 

NAME A fl"- — — 



Bid fast-growing- field for men trained in design* 
estimating, Insulating* instating and servidng. 
Off era real opportu rd ties. in, Air Condition Eng new 
buitdinea and remodeltnK worth-while old build- 
ing?. Write today for method of how you can prfr- 
pan:- for this thriving industry. No obligation. 

I American School. Depl- AC- J4S T Prompt At EBih, Chicago 



DO YOU LIKE 

RADIO 

ROE S THE FUTURE OF 

TELEVISION 

INTEREST rOU? 

Send AoX 



T«l men iihTJeua tn make ccoct In r* JlO alM 
related industries warn itm Ime tacts, — you 
want to know about eEPDley«tnt opportuul- 
lld and requirements. NaLicnal Schools, — a 
Edinion-doilar trade school, — will guppljr you 
with a ilnce^lj henm jtateraient of faeu on 
whit you ttiOuid no to BO* into [.lie prod table 
radio Industry. No eiaggeratlWB, — no □]!«- 
Hitera-ents. Mill coutHm today. I html for 
your Irso copy. Heal factf on radio Employ. 
moot requirements, t Yotu need real oiperi- 
ence. Ka Lionel offere complete training with 
modern equlpiufinL 



ECHANICS -WELDERS 
- COLLISION MEN 



GOOD JOBS and 
Mighty GOOD PAY 

I>t) you want to earn big money? If so let us know which 
of the following trades yeti prefer. You learn by doing. 
Bract deal work. Expert teacher b. Low tuition, rersonal 
attention- It will pay you to Investigate AT ONCE. Just 
check the courses you'd like to take and mail today. You 
will receive full information, absolutely without cost or 
obligation. But don't delay. 

Check til# Trad* You'd Like to Learn 



□ Complete Auto .Me- 
chanic* t including pie, 
•el) 

□ Auto Collision 

□ Metal Finishing 



□ EUc trie Arc and 
Acetylene welding 

□ Spray Painting 

□ Body amt Fender 
Bumping 



Aik about our * 4 Pay After Graduation Plan" 



Name . 
Address 



Mali the afrove of cucc to 



MICHIGAN 

TRADE SCHOOL 

375S Woodward Ave. Detroit, Mich. 



Write for 

FREE 

FOLDEB 



GET IN THE SWING 

with Stinger land . . . DRUMS 

G U I TARS 

EbOESkWHI mandolins 



NOTHING CORNET 

aboil S linger land I minimum,* 

Compare the value— tone 
and power in Shugerland 
*' Rad io King" drums, ban- 
jos, guitars, roando- jfc. 
ling, mar inibas or ij? 
bugles — before you Of 
buy. Guaranteed S 
more for your 
money* Acclaimed to 
the tqps in arm iotli 

lone, easy playing, rich power by world's leading 
musicians. Easy payments. 5-days free trial* See 
at your dealers. 

Cut this ad out— good for $LQ0 credit. Free 
special Information Ob how to organise drum 
and bugle corps. Free Catalog— mention in- 
strument wanted- 

SUNGERLAND DRUM CO. 

H30 Pc I den Athiu* Chlugi, Illinois 



pare 

I American School. 



US.GOVTJOBS 

Earn $1260 to $2100 it Start 

Excellent DpjMftunUiei fur c-Uiztna IS to 50. No special experience 
HKuaUy miuired. Railway Postal Plerhn miy cam 5135 ili*t months 
i'u- to mm IntfMX-tom ax hlph m R fl, fttiO 3 yi'nC. fiend for lltEI-. BOOK 



-How to secure m Cvv-pmmmt Po^lUpn, 0 It t*’ I About iruina-- rock! 
Ifovcnunent position h and how cur U'keoU method wju help you nfiss 
HUijimlr-.nllKm*. Writj’ AT fW<!£ r PATTtnSON SCHOOL, Arthur R. Rat- 
tTrttO (ferrrinf 04 txatn lnBf> a Principal. 43 Mercantile tldg.. 
RocheSt#?, N, V, 



learn 

ttSSw 



At home — in spit re ifae. Many overcome 
“'gtag<>lrlEbV'ealnaeLJ-confldence and in- 
earning power, < u Is easy wa y . Write 
for tree booklet* time to wort won- 
ders l [ 'ttft it ordsa nd req ul remeoti. 

Norm Amerftin Inttmo*, D*nt. 1 HI, 
3901 MiCh liArt Av*., Chicago, HU not* 



MAIL FOR FREE IAFRRMAm\ 

niLAAIf I ifu 111? Bedford Ave., Dept- PM-70 

B ROOK Li M Brooklyn, New York City, N. Y. 

UIIWKIb n BiEae | E n ^ oe€ n oil Burner 

Diesel Pre Engineering 
Aviation Mechanic □ Welding 
Aeronau tical Fre Engineering 
Auto Mechanic Q Talki ng Pictures 
Refrigeration □ Machine Shop 
Radio and Televieiou Mecbanio 
u Air Conditioning 

□ Architect : uml- Meeh u aiCEi! Drh f ti n g 

□ Electrical □ Window Display 

Armature Winding 



TRADE 

SCHOOL 






Address. 
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IF YOU WENT TO COLLEGE you 
may have used I. C. S. TEXTBOOKS 

Tribute to the educational soundness and worth of textbooks pre- 
pared and used by the International Correspondence Schools: 

GOO American schools, colleges and universities use them. 



Among these institutions are: 



Alabama P&ty;ochnic InsJitute 

Brown University 

Budenell University 

California Institute of Technology 

Carnegie Institute of Technology 

Ciemson College 

College of the City of Uew York 

Columbia University 

Cornell University 

Darlrnolilh College 

Duke University 

George Washington University 

Georgia School of Technology 

Harvard UnEverslty 

Indiana University 

Iowa State College 

Johns Hopkins University 

Kansas State Teachers College 

Lehigh University 

Louisian a Stale University 

Marquette University 

Massachusetts Institute of Technology 

McGill Univerfiltv 

Michigan Stale Cohogc 

Mississippi State College 



Montana State College 

Hew York. University 

Northwestern University 

Ohio State University 

Oregon Stale Agricultural College 

Pasadena Junior College 

Pennsylvania State College 

Rhode Island State College 

Pose Polytechnic Instiluts 

Rulgers University 

South Dakota Slate Cal tags 

Si an turd University 

Syracuse University 

The Citadel 

Tulane University 

Uni vers Ely of Alabama 

University ol Arizona 

University of Arkansas 

University ol British Columbia 

University of California 

University of Chico go 

University of Colorado 

University ol De’av.'cre 

University of Florida 

Uni vers sly of Idaho 



University oi Kentucky 
University oi Maine 
University of Michigan 
University of Minnesota 
University oi Missouri 
University ol Nebraska 
University ol Nevada 
University of New Mexico 
University of North Dakela 
University of Oklahoma 
University of Pennsylvania 
University oF Pittsburgh 
University of Sdulherrt California 
University ol Tennessee 
University e! Texas 
University ol Vermont 
University c! Wisconsin 
University of Wyoming 
Usah Agricultural College 
Virginia Polytechnic: Institute 
Washington Si ale College 
Wayne University 
Yale University 



* T. C. S. makes effective a system of instruction designed la 
' fit the needs of individuals unable to attend resident institutions, 
and also to fill the requirements of business and non-business 

organizations." ftaiph E. Wttks, Praiidml 

A haoLlet, "The litiftieit of IdFl^rng Men-, will be sent ire* on request 

INTERNATIONAL SCHOOLS 




Niw Y&rh * 

Lm Angal** 
SKanghai * 



Chicago 
a toatflii 

Hava na ■ 



5 C II ANTON, 

• Philadelphia 

i Mentraal * 



PENNSYLVANIA 

i Wiihlugten * Sar 
London » Sydnajr * 



htBJilca tltr m H«rtaiulu • Buinoi Ainu • 



Fn litltid a St- Laull 
Wflllngten * Cairo 
Manila m Capa Town 



INTERNATIONAL CORRESPONDE 




Without crrst or 
Why/ + 3 nd full 



Cl Anrkl-MfifL 

[”! A fi-K i I H'lrl ! i r :i 1 I .!;■■:■ :■ . 

□ Jl -M.I in ^ I ■■■ i . . . - 1 1 .j- 

□ ConLraelnr itn.il Haildn 

□ >i1 Hlf-1 LLTjiL iritflli 

□ tilructiLfnL Eufiriwr 
Q ?■ I □ r i n lc ■ i 1 : i Ml at Invntllctn' 

FI ELwctriesI Kupn^rr 
n Hwtrio I .ijrhtLn-r 

□ W riding, HJrrlrir. and (!u 
II Heading -Imp Blud , ]'is > iiuia 

□ Trmlmanl of Mnial* 

□ IUL'Lrii;>-i M H.iiiLgruimt 
U I ciJ hut rial -’ll nnacrrurn t 
L3 Traill r M»naKn*Rt 

□ Annitiianci' 

□ t '™i A«f»Mntaiii 

□ C, I’. AfraitnlanL 

□ Hi.mii"* 1 Ifi'Miiifplfiit* 

□ Pnfirf-jw ionxl LlriM<ai]iiiitJt.htic itii-J 



BOX 5543 -J, SCRANTON, PENNA- 
uhl ipation. please send me a copy of your booklet* “Who W ins and 
particulars about the subject before which I have marked X: 

TECHNICAL AND END USt Ft I A L COURSES 

|.J Cuuieim'?' -al Li i.' I ■h:' , ra Lic-ri 
n riviJLbtns D ttuaiu h'jti in* 

TJ J f ■■■"• ■ i < -il n »n Hla s*oh 

□ All 1 CoiiiiliLLnuUic and 
O hi mm I'Jilc in i * vr 

□ Ijlnni J’JtcctrLc KittfiiLMr 

□ Mariur KojiLnerr 

□ H. IL. lAHiKidLivn 

□ It. IS. HfWtion FdftliLiii 

□ Air □ K. ][. KLjin. ■.linen 

□ 1 1 iKinrnr hint: n-rvriiiia 

□ Civil EntiowFine 
TRAINING COURSES 

n RwTfn RalmnAiublp 

ft □ tlfit Vuir I ’olJtarfl Mehjrrts 

Q liujirirttn S 'nirrra[M.Ei iJ-riivr 

□ titenoamnb? nmi Typlis* 

□ Civil Berrios □ Mail t'wTk* 

□ 1 tail way Mali Clerk 

domestic science Courses 

L‘. AiIvjiiit'I r J rvfjtsi i n k in e Fotxln nn ii l.’onkr-rj' 

limiiniq; QTrA Room And Cakiztfi ^niihb <p 1 ^ h ns. r'a^'Hni 



□ Phr+1 M^liiL Work^F 

□ ItatlerniaLrr 

O IVIntfraljlii id mb; liiftrrt 

Q IVLepliotaB Wiirii D Radio 

□ McchanLcul 3_ri u HLwring 
'G .V] ireti n.itcrji.1 ] JraJlrtii:n:!i 

Q M itr-h Ln btt Q TmiLitLaker 

□ I'nLti'Tnmakrr 

□ Dkeel J-Jkrian 

□ Aviation J'lntcntsr 

□ A ii to TrrhnioLiLEi 

□ Auto 131 -ratftaAl T&rhnir.iiin 

BUSINESS 

□ UodkifHpnrK 

□ F^urelsFiS-l W 

□ Hpani«|n 

□ Frttldl 
G Snlim:iiiuuili.ip 

□ Adfi’trinirn 



C Snrveyine im.i3 Mippinc 

P Bri'IcS KmcLticer 

t_, r litl-ipC*. ii 1 1 I }*fe ■ i4a> kki-ifl. I"I n I’l »u 

D Ch*mi#Lr> u PhsTmAOi' 

□ t.'uat MiliFnjr 

□ Mtrif Furrntmn O Eirr Bi.*w!ir 

□ .SaviHmtliin 

G Col Li>Fi M null (big Ul rips 

□ WooJto MaTiufarturim 

□ ARrit'’iil t u r>' 

G t'ruit LrT'iTtiMB 

□ PtoLdtry 1. h ruiiLit 

C ftrfl.4r Hz-houl ^i|h]^la 
U HIrI) Ki Iicu'I rtubjer t* 

G (•'crlirKi' J Vi^iaralrirj? 

O Illuilnlilii 

□ CarbMnlnt 

□ i.i’-rt^riiiK L'arda □ Siacof 



jVd«r.. djc r „ jiddrcSSm 

,AreiFffL Position 

If i>hm ruble tm t'umdc, *vh 4 Ihla rattfHin (v the Inter mat Icnul fflrrrapirHafrHrr SrJb'irtf* rtiMddtnrt, Liadtiidj MaitlTFil. Cartniftf 
If |*iv rrai'd'H' Sm nnvlintd, trttd e/tupf/n la J. C. 8 .. 71 KinaMtrnVr tonrfun, Tl' <?. E. fi’ntfJdttd 



IFftrn writing io adrvr Utters plcttstc Hirttlion Popular Mechanics 



ISA 
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YOU CAN BECOME A MONEY- MAKING RADIO EXPERT 

^-SPRAYBERRYj* 

)fg HOME TRAINING inwlj 



You Learn Easily in Your Spare 
Hours,. .Gy Doing Many Exper- 
i merits with Up-To-Date Equipment 

Here’s :i really fin-E. np-tcMfle-tnlmiTp Ri-.rUo anti 
TolMUlnfl Training that's niitt-fldly (jeHignod to s’lvc 
you quick results. 

Training Prepares You For Good Radio Job*, , . 

at Eitrllrnt Pay 

My >nrn irlcNt at ti,f. litKlnnW nf 3U,3 v, . . . i,r,r.Mi|| 

*nrli SII :i hi m |.-l> h l-.l . underftiilHUIul* jlTln. Vflii 

taaiJj. luin lfliBi'fkiioii, Klm-tTiun-,. Facwmil* H.uLl,., lli,.Hi„ 

4q 4 Injlidtiljfin h'frfl n(r. 

Nn Pravlout Emrlrnu NhA< 

Tc r*li™ imi dWemii'H wiijhE i,.«r . 

Li:ifl nnn I -Mill ] , .Iti lit J I-U 1,-ir 
pifi»P B iiHhi jiib. ‘b sLiccssd j . tri* 
I Lilt mtKMUfdl ll If y, 

V™ Bjl PYdtuliifill Tnt Iqulpitifnl 
Win Eipfriimntil Outllli 

■ + . r | i . - 1 . , x L-J-6 [L:idi:i (fo ii .1,1,1 

.-MrsiLOrtr EWitK-ec>. TmiIb. A Ij-'W*, r, 
All- J- 1 U r>, ,HT l&nl vref, . i: , I fci petit .. r.r .1 
sfiLilii-, i'ot coeduetmn m-iibil ,rs.<n?4-i- 
tllEllla wi|tl )-Q(_r u» II JijikI «. 

tarn Whit* Y»u Lhth 
M y B raiM-H.-i Jj L'lLDEkri ihaw V c-u 
td L>nt your HQuUMunm to jiiraiitimt 

. 'Ji hiiiidiirifl' u, iu:,l rriiwifWiiDA in* 
Kiid lLf F-BTVK* Jrtb* I"-'. firl I V. &[Mr ¥ |)|| 
beilll [f I, JII ir.K- 

Thr Sprayher r_v Cour&r if $n{ri 



/ Supply 



UG RtDffl PARTS 



rj 








RUSH COUPON fax BIG FREE BOOK 



I^VTIflKffT AciBinif nf Rftdl* 

1 1 ‘SpfflvlMFfVr Prrii4imT 

■ ZIP-C Unlicidtv Pliti, N 1 . W., Wifhlnfltn, P- C. 

1 '■• ■ ! ■ *! ■ i i-i ! enr-rrf 
I HOTfr I'O M AE.*- .'L. V-.. I- ■, [,V RADIO" 

f X acre. ...... t ...,, , L ....... r r . . 

A-J-Jj-un 



,lXO. ...... 

I ■ ■ 

iCttjr, . (*M* 

L -ll « ™ ' — r — HZ ml"— L. ■ r ' rJ ' 



^J/eftkeA Pfov&g 

PAYRAISING 

PLAN^ 



LET ME TRAIN YOU IN 

DRAFTING 




UNTIL YOU GET 
A GOOD PAY JOB.' 



/ 




TaleeajAorf t eni ton Big&nr Jab, Better Fay and 
a REALfuture, Lcnrn Drafting I Hr an easy 
way t o fict i ntd y ou ri a varltij wrstiL — E] petrici ty , 
Aviat ion , Diosd , Air-Conditioning , A Utomotlvo , 
Building, Machinery-, Transportation, etc. I 
agree to train you until you get a good pay Job, 
Draftsmen Draw Gaod Pay J 
I nave trained thou sands of men njjes Iti tu 
past ^0 in spare time at borne to qualify for 
Bigger Jobs at Bettor Pay, Let me train you 
quickly by Same easy, Jaw c^t "Work-Job" 
Met bon . No experience needed. High School 
education uot necessary. 

All Working Tools Furnished 
You get complete Prof^icmal iJraftsmati'a 
I ool s an Dra wi otj T a hie — sent wit h ny t ckI ra 
charge at once, ^lail coupon fur Free Book 
about my PROVEN PAY RAISING PLAN 
Write TODAY! 

ENGINEER DOSE, Div. 33 T 3 , UbertyvfllMli. 

ENGINE! R DoS" ll" "" t! r “ "rt^n ” " " " *1 

LT.T; 1 , . Tf c .V B “ r 7 « 0 E ook ,J Sl TCCESSF UI . D RAFT S M A N"- i 

™ rti . LitfkijU Im>w j'4ju UMist your gruel eatc-fi ly r 

ptfsutioni ;ui. Diuftsmen. 1 

NAMK..,. 

ADDftESS. . . .. L 







. . .AGE, . . , 



a TO WN .... 



.STATE.,. ' 




Let me put my 
Finger on YOUR 

Mistakes in English 

A RE you worried about making embark 
rassinir errors in spelling, grammar, 
pronunciation ? My patented 100% Edi- 
tor reel mg device gives you a confident 
command of English, l caches you to speak and write 
forcefully, entertainingly. \o tiresome rules to study. 
My method has shown over 100,000 people how to 
make good English a daily habit. 

FR££ BOOK ^ ,T,n fri * ' Unwr V« 1 I Cub Sl.ixLor Good 

Buun EjJtrlLh-h Icl ir. Himik-h ft D*y.” 

SHERWfN CODY SCHOOL OF ENGLISH 

S 3 Sgarpi Building RpcheUw. N- Y. 

( MOUNT BIRthS) 



TAN SKINS— MAKE UP FUNS 

ft* * ‘rp^ld^nniai. We twh Tug ■( Horn*. Menant 
Blrdli Anlmili b Potl. Hoia^, FAYt. rir.Lt 

|itUi tnw tf opi ,| J ),.. Jmmi? and 'i*n M'a^ a 

IflOm-ey. Mcunl Jinxl Ian rch aXhft- 6 , Fun and 

I'mfit.l CKr-r: r .Ip Hr. WHL |> 1'tlUAV- MOW f.;r 



F.REF RQGK ^* th picture*. 

“ “ w w ^ Hunltr*. ix«t jwiT hiu*.-. 

1 1’" Kaa Frc-in :-i-^ l-i. - 1 . i-n-r ! d-air vuiu AGE. 

M.W. iCHUOl, OF tAXID€flMV. (J t pt h 3 j 7 l, apnxhj, N*br. 



AVIATION 



SPARTAN 

OFFERS YOU — 

rnc‘qi.i4(L!ed advBJitagepi "Oil Capitol of fhr- W orld" firegt. flying 
weather mid rountry. Government Approved-. Fac tory ftffitjft-- 
Lion ftdvunfflges Comnierri«l h NiiliUry AB-Mtt&l eon»truetioti. 
Home of tho DAWN PATROL, A3I rotireefl Merhniiiral orid 
ill«ht, Student Dormitories,, Restaurant. 
Write for Iltuetrated. Cataloe. 

J. &, CREEn, ffirsetnr, Dept. PM 17. TULSA, OKlAMO Hr* 

SCHOOL OF AVIATION 




m 




EARN 



MECHANICAL DENTISTRY 



p 

Special Tool Offer — Now! j 

I"I> 0 I 1 , 1 rhfi j'rnr.s i,f j nur ILf*-. 

1 -F-mrji f hif iTIOnOjr -making husin^i, in n 
f w rnootlis), J i»- □rKt'fniux, iin'l hnroiti*, 
indcjii-'iHJx-nt. Bl* ijprnnnd, f/ic-Aijx ***- 

dtiTtfil — vb!<rl x,:, 1 .- J 'rr*,r lii , u| 1 ixulj- 
vidual i ruxitliLiv- 1 ’m-> kruij. Wnlw 
NOH for flee cu-Li] u,; I" ri nJ trial 0 ^ 1 ’-*, 

New York School of MochanlcAl Dentil try 
135-117 Wort 3 1st Stmt, Dept. % H*w York dtj 

a DEGREE AT NOME 




From A Chartered Institution of Higher Learn Inf 

n^ni* U'wJlhK isi nqerean la Arts: SckencM: PltilnHphF: EducaLloa: 

di?rio3My: Fhj-iit-ij Cliceiuirjr: UawM«'- : PoL, .'wi*n»; 

■nai fle 



1 'i^iiiii ihilct IMj-f hfiiluni, ..v,.™.™.., * ^ m jr ? . 

5 , . , tJ i' W*JL Bu»iaeh« TrnJulnf ; *, rco ibii tma: Bta tk tls i -: AJt,; Afrlrukure: ■■'ik#. 

E 4 c- Lrii-Mi, [Irhliiot Architoftiml. Aut^inFllTB. d tBn.ru. J'irtr-I. 

At>/iwi:i ulurrO, I'-trlio. t-r/ur-L nr.i 1 , ] nd iMkrkl. Jlia-ti^bj', JVIr^le-jr-i. Mu.iija:. .'- 3 :ui;ie. 
RomcWaNwi. At CondilimcaErrf, Ch>*ii>k>il t’uf uieeriiif . Founded iitel. dial Lvr«iS. 

MfjKjrJeif-fiooseyell Graduate College, 4213 Clarendon Avb., Chicago, 



MONEY-MAKING OPPORTUNITY 



mart of thincbi. -fL.flfiO rnujilh Earned by Ciltforali tiM. Osiw 

HUO a -a-BEli hj- sinn. C-J.IMIO m a moelh. try Palau tea eiin.. Kcrlnmva 

rrknEhlMn » Till a W a iu nn :iiviiiLh.-i at parlref lo TeplnJ* a. latjLu.fli illain drjISil 
i li'liifeLP V- a n.^1 ri JL rip 1f#C tTMil- Svlll JtBfrJi. c[>';in.iLn> Kirlij ii va prn-ThTMriifin 

Ur te F. E. Arrt»iTon 9 . Out. lUJ^C. Mobil*. Xl^arru, 




PAYS VSS7iB HOUR! 

KAft.VU ri.'fl n Lahi'-'i any ™tar •ulnmehile vsf- 
• 1 F , 'lUlrkly Jinfl iMWnomLealtjr '.t llttnwl poltstr- 
ll'B- waulniT. rnblnSnir nr [nlnllnf!, 

. . JUST WIPE it ON WITH A CLOTHF 

i: tlxf . rl " “ * l T vcr ^ 01 d i jalnt wltli tovjHi. elflfltlc coot, Ali*rjlut«l>- 

r,L.,t i;imiL. sn.'] f-] pvol mjr. Fi'i'f-lHi-li?<Iiin;r. Gu 4 ranteed. IjsIt H. to li 
m yrit hi . ,\* lufiolirul au a due junnt Jntn — sjives p ped f<if Ran to SJfJ 

ralLhlfnlniE r.,r--nHn tfr.i.- for F r« Sjunxil* no preTJr itur rULmt ,md T-rrit^y alTir. 

KAR-NU CO. Dept. N- 3 U, Oaklty Sta. Cinrlnnatl T Q* 
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Learn to Draw at Home 

This Proven , Practical Way ! 

Y OU have always longed for it — this fascinating ability to 
draw. Now it can really be yours S Illustrating, Rapid 
Sketching, Decorative Designing, Commercial Art, Cartoon- 
ing — you can now learn all of this right in your own homo. Many 
of nur graduates never studied art before, yet today are successful 
artists with good incomes. 

Our proven, practical method makes it fun to learn, in your 
spare time. And now, with just a few hours 1 pleasant practice 
each week, you, too, can sec how to make drawings that have a 
real commercial value — just as these WSA graduates (shown 
below) have done! Get into this interesting, 
profitable field NOW I Mail coupon for FREE 
One Drawing BOOK, “Art for Pleasure and Profit " at once! 



Pr. Wm, R. Kent at Hew 
wen- enough in Aft 
priiti and t-M.hiti.iU tg pay For 
till tauru! 



Can YOU do THIS? 



Free Book Gives Details 



Our method is easy to follow 

Every- step in ,iir c-ourst- li 
dear and pra.ctl eaI. Van 
&1art with a »mplt fine 
Eratnenork and tlier. a dean.; a 
gra dually., as you team, to 
itiB firmhed drawing, Wa 
have made ft possibJe to 
teach Art to almost Everyone 
by practical steps that ihe 
itftWje orrwn can fellow. 

The abm figures are miro- 
fluCed from our Lift? ClaM 
Clunk j n-hl ip|tc-d wUL the 
ttyrit. 



Our colorful FllEK BOOK drtcflln'J 
the littuF iltrelopjnenti uml opporEun - 
(ties in i tills factlnatlnji an 1 profitable 
ritlib— Ari'J [ltd full dr! ails inT put 
rOUrie. Tells about out EradlwSc*— 
tiii Jr miiTi-sses— nitm. they [ay— shim a 
urluil i I'l iiH^lLH^iun t of ilit-lr uurb — and 
tells turn ih-ey -Earned good money. Mai! 
VUn-pnri. 4KT [kk-:L c-;ir-.S today, |Wj ii 
ritati Will rail, I Hr,w L Mute use-. 



□ 1 i tf-ord fe . Con kc 1 1 
ol Michigan, wn 
«aiieo Into ih*< 
city's largest 
dept, store the 
M^ry MM MPOtti 
he rc-eei-ve-d his 
WSA (fiplom*! 



Ererr itwfrnt rffeiiyj fMd 
targ* 4 rti*t*' nut fit* that 
rrtrfocfc e l ery I h I n g fu- 

nr. fill Id j;(pr[ f/pp 

pp#rie. ftp Jff»! otrf/tl If 

irnl immriliatrir iijmn rn- 
ntlltHirnt, Mull ffcp coupon 
(etlav, if Entered frcl. 



TWO BIO ARTISTS 
OUTFITS INCLUDED 



WASHINGTON SCHOOL OF ART, 

Studio 113M, ISIS — 1 5th Street, N, W, 

Washington, o. c. 

Without tfMleft-llOn, pWrbp send nte a FHKK usjajr of your 
itjlotful , lHusttalnl llcmfc. '‘Aft Nr Pleasure and Profit/ 1 






AiMmt 



State. 





INVENTIONS 



T^OH keeping brake drums cool in umi- 
^ suaily warm weather or on runs through 
mountainous 
country, anew 
form of body con- 
struction for the 
automobile has 
been patented. 

Under a patent, a 
louver would be 
built into the side 
of the body, above 
the fonder, A conduit, extending from the 
louver to the brake drum, would conduct a 
cooling current of air to the braking mech- 
anism. This construction is intended for 
use on the rear brake drums. 

\ SUBSTITUTE for the chain- drive 
1 1 method of bicycle propulsion has 

been patented. It 
consists of a pedal 
on each side con- 
nected to the rear 
hub through gears. 
The rear hub has 
two reciprocating 
clutches through 
which the gears 
are connected to 
the hub. The pedals are caused to rise al- 
ternately through the use of two ball-and- 
socket jointed links connected to a small 
lever on the underside of the bicycle 
frame, The revolving pedals of the con- 
ventional drive are replaced in this system 
by pedals of long leverage which oscillate 
through only a fraction of their circumfer- 
ence, thus making it possible to utilize 
most of the force applied. In the conven- 
tional drive, there is only about fifty per 
cent efficiency, since about one-half the 
force applied to the pedal goes to the hub 





of the pedal and one -half to propulsion. 
When the new mechanism is used, the bi- 
cycle is equipped with a front wheel brake. 



in 



SOMETHING new in aviation is found i 
the extensible wing patented recently. 
The aircraft would have an elongated fuse** 
lage with fixed wings extending laterally 
from the forward portion, as in the conven- 
tional airplane. These wdngs would be hol- 
low and open along their rear edges. An 
extensible and collapsible auxiliary wing 
would be housed in the fixed wing, on each 
side of the plane, but so arranged that it 




could be moved out of the open rear edge 
to form a sector-shaped wing extending 
from the fixed wing in a semicircle to the 
rear of the fuselage. Controls within the 
pilot's compartment would be used for 
manipulating the auxiliary wing. One ad- 
vantage of such a wing would be that the 
plane might land at slower speed. 

(Continued to page 3 3 A } 
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mtrwit i ijr 

OPPORTUNITIES 
U* E THESE: 



R. R. Elg^al 
W^remeni, 
KouHwirlflE, 

Telephone 
Maim finance. 
|||(jjnriutio.n 
Wjh, 

Anmlufs 

Winding. 

Hntcr 

Repair BAan r 
Power Punt 
OfMfltff, 
Mairaltfidnce 
ElittNctai, 
Anlo IjiuTian 
and Baster*. 
Air 

CondFiionirte, 
Electric 
fleTri[eration, 
avtii many 
3lh*rs 



I’LL FINANCE YOUR TRAI 

Send me the coupon below ami I'll tell you all about my quick* easier way to train for your start 
towards a better pay job in electricity. Get your training FI RAT— Then pay for it in easy monthly 
payments starting 60 days after your regular li weeks training period ends. Electricity offers tn 
many the opportunity lor a better job, more money and a real future. Get into a fascinating well- 
paid field where trained men make good money. 



LEARN BY DOING ON REAL 
ELECTRICAL EQUIPMENT 

]n the Rig Chicago Coyne Shops you * J Lcarn- 
By- Doing” on real motors, dynamos, gen- 
orators^ etc. You learn to wmri real arma- 
tures , w t re ho u ses , operate reals witehlioards, 
FI RST— You arc told how to do a tiling . , . 
Then— YOU DOIT YOURSELF. Can you 
i cnagine an easl er or q u icke r way t o Lea rn ? 

DIESEL, AIR CONDITIONING 
ELECTRIC REFRIGERATION 

Training NOW included in these important 
branches of Electricity without extra cost. 
This valuable instruction should offer you 
more opportunities in the- electrical field. 

ELECTRICAL SCHOOL 

H. C. L 5 W 1 S. PRESIDENT 

in. 



COYNE 



MAIL THIS COUPON NOW 



MANY EARN WHILE LEARNING 

EMPLOYMENT HELP AFTER GRADUATION 

If yon need part time work to help you pay living 
expenses while training, my Employment Depart- 
ment will help you find it. After you graduate, you J 
get ITlEE Lifetime Employment Service, Send f 
coupon today for full particulars. * 

GET THE FACTS /A£ 

Don't let lack of money keep you from Bending in 
tile cqll|>nrt NOW. My li’q. KS. 15 E flank irl full af School. SOU 
tents. and pbetQsriphs whid:i id! ymi about #s.Powii rt.i St, 
Coyne Truininc. ! will e.h-n «<-rvd you the y o*pt 35 - 72 , 
.JrtnilH of my "RVV-TU [TlQN-At'TER- J Chl«* B . Ml. 
GRADUATE tN" ptam SPARE TIME Dear Sit: Pttnud 

EM P D >\ 1 J-XT O I - IF R, < } K A I ) U- /. . K 1 1 & 

AT E E M FLU V > T K N T £ E RYU ' E. fl* >'S U T . f ft, 

1 . f IE TIME p k ] V l 1 . EG E i . y K E- / , n ^ k v : ,' ,V] ^ ‘ y'uk 

VJ v. W. AND O l J I liR ADVA.N- /ik >\ .Ai- i I lk-G RADU- 
TAGES. Ration"' plan an.j ;iil 

4 other tails of yottr 

/ 

# jV iimt 



f* . l Jd T* ", T 

City 



Sta it . 



.1 1 a ii in fiwMlopf erffljftpn i^rUtird. 
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The Importance at Quick Action 



If you have a new idea that 
ig patentable — and want to 
tee cure lor yuurgeir your in- 
ven tor's solo rijgrht to broil I 
from the bleu — you can't 
afford to loao tilde In secur- 
ing the protection nf a LT, S. 
latent. Other Inventors 
may be working: on the 
same idea right now. Should 



they develop this Idea and 
fill? patent application be- 
fore you do — the burden of 
establishing priority will bo 
upon you. Uur liig L-foak— 
'Pme-fit Guide for the In* 
ventur" — will tell yuu the 
tiulcke*t poealbtn way to 
tUre Patent Protection foi‘ 
J'our idea, S 5 E t \'Lj FOR IT 
TODAY! 



THE FIRST IMPORTANT STEP IN SECURING A PATENT 



is to obtain the services of a 
Registered Patent Attorney. 
Establish the date of yutir in- 
vent ion as explained In our 
Duuk and disclose your Idea to 
lli hi in cor re tit form. lie then 
makes a SEARCH e t the Pat- 
ent Offtct It ucartl ei and reports 
to you on the ex Lai hug LT. s. 
Patents Which might bear on 
your invention, giving his opin- 
ion an the BlI ViEEibllity of pt‘o- 
deeding mid ll ling formal appEj, 
cation. How till? inexpensive 



step can pave you money, time 
and delay when Patenting your 
idea — baw it fella you whether 
nr not it Ip Worth your while to 
llle for Inn E A p plica 1 ion— -n 11 is 
eVrSaSlIcd In oUr Ills j.ty . ik“ 
Send for it TODAY. If you 
have devoloEiert some Imprnvo- 
ment, something which addle to 
Hip Use fill nORS of any product — 
wli ether till* produrt le Pat- 
ented or not — you should pro- 
tect your Improvement with a 
Patent at once. Setud for our 
Pig Pock which tells you how, 

WHITNEY'S FIGHTING SPIRIT 



till Willi trery tvt (JO a l.W 
fnffer In hiil;l _'i cxilCort 

fin. So mfflMittlOl rnn- 
tni’anee twisted to mic- 
jTOal L lif h.tm 1 rut i G i i ,1 Lhla 
d-L-vitO had til pvrfnrm. 
liven tins mums for 

Or*wU»g wires wfw not 
at hand— he had Iti triirli 
tliL-rn nu.' hlcnuflf. L i L“ 

flvrmmff nil obiturifi 

hy TJrL-Mting himself Lit 
determined, Llreli?** of- 
fori, AFtvr Thf.ni.ns Jef- 
ferson, Sey-relaty of 
Stair, (rranied hh ivilrnt 
□n Murrh J, 1 T 1 ? 4 , Whk. 
iwy hptj to gfl iiKiaey 



Heh Lad hid I n vent EOT . PliineaS 
MilLrr consented to Join TnlVi. 
financing the mi mlfvVEUre Of 
Whitney 1 B roll cm E lrj - 



ALSO 

FREE 



CLARENCE A. O'BRIEN 
and HYMAN BERMAN 



OF INVENTION 

niir FTtTLE "‘Record of 
I nvenUcm* ' Form to msinL 
you til ri>c*rinllnK the d<Wrtp> 

HVO -HU.! in v csf > r mjT irts-a a:-,j 

us rstsWieli (he date nf your 
itivrr lifin. With it i'Otl cjiii 
maitr n mngti sketch nf yrair 

Iflui ii I'n [ have it witnc-jci.pil 

Lie a manner (if value to you, 

a “i tifjdfnrt -iKtuIrL orcaition 
□rlt-r-. Whether ytU p-lan to 
l>raceeft I m media tc-Ly or qcl — 
yet ih Is Farm, retnnl your 
Invention, #nd liivt it wli. 




IB-W Alarms Building Washington, O C. 

Registered pnknt Attorneys Before u. S. Pater t 

Offer 




WAen writing to wfiwlwrri pfento tnenllen Popular Mtohaftics 
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CLARENCE A. O BRIEN 
and HYMAN BERMAN 



NEW IDEAS FOR IMPROVEMENTS 
IN MACHINERY ARTICLES, DE- 
SIGNS, FORMULAS, ETC. 

Every year thousands of Pat- 
ents are (granted. Very few, 
however, represent the dis- 
covery of entirely new prln- 
Glides. Most of them provide 
new methods of tiding some 
every-day tiling in a better 
way — changes for greater ef- 
ficiency, usefulness, adapta- 
bility, or beauty In some pre- 
viously Pa tented thing. These 
IMPROVEMENTS are patent- 
able if new. and actually rep- 
resent new invention. These 
improvement Patents offer 
large chances for profit if 
comm ere tally useful. The 
business world wants im- 
proved productfl and services. 

OUR SERVICES TO YOU 

¥g arc Registered Patent 
and Trade-Mark Attorneys, 
serving Inventors all over the 
United Stales and abroad. Our 
organisation is complete. We 
have Draftsmen, experienced 



Searchers and Attorneys to 
serve your interests. We can 
act as your legal adviser In 
all Patent Matters. Our com- 
plete service is described in 
our Rig: Book. Mail Coupon 
for it NOW. 

IN CASE YOU FEEL THAT YOU 
HAVE NOT SUFFICIENT FUNDS 
AVAILABLE FOR PATENT FEES 

Our Big Book tells you how 
to legally assign an interest 
in your invention before fll- 
Ing application — to some 
friend willing to aid you. Bet- 
ter to do this than to delay 
indefinitely and see another 
inventor develop your idea 
and Patent It before you do, 
Send Coupon NOW. 

REASONABLE FEES— 
CONVENIENT TERMS 

Don’t worry about finances. 
Our fee*! nrc very reasonable 
- — we ean arrange Convenient 
terms of payment. It is our 
custom to permit clients to 
pay for our services in In- 
stallments the application 
progresses in our office. See 
our Rig Rook for fees In ob- 
taining Patent. It explains 
our a r r a n genie n. ts clear ly. 
Send for it NOW. 



REQUEST OUR BOOK — NOW! 

Ttnovr ncuetb' wind yo-i should do la 
Srriire A Patent — chat must bo 
rlon- 1 rirrj s<en cf the Hay- -Isnw 
Uie Putonl wnifedg you — ^ 

Pleas-fi send me at nnft jeut Dig Frrr 4&- 
Pace Rook; "Palenl tiutrtc- far Ibe IhUftnler'’ 
and your Specially 'Itecocd of Jn^n- 

Uon'" Form. TJUb £ dws not chile ale euj 



70 - W Ada mi flEdj., Wtsfringlon, D. C. 

Berk stored Patent AllnrnoF* Fir fore T'. #„ 
I'bEceiC. Olfk-j! 



whftLwfl, as IleeliLereil Patent 
AUarners, ran do far JrflU. 
lluil c I i-n rijujinh _VtnV far 



aur Itlj ttookld nnd '‘Tlra- 
or J of lnmiii Luci" Para. 



CLARENCE A. O’BRIEN / 
and HYMAN BERMAN # 



n t a 



Al"lt) HESS _ 



70-W Adams Building Washington, D, C. 

Rrgiitercrl Patent Attorney* Before U* Si Fatem Offline 



cm 



. - STATU 

i Please htUm yr g^rJcii plainly j 



Small Ideas JVlay Have 
Large Commercial 
Possibilities 



Ideas do not have to be 
complicated to be p roll table 
when Patented. The 3c and 
I Ac stores nourish on sim- 
ple T'a ten tod product s 
w h I eh nr^r commercially 
auccc&gful. The Kipper, 
safety pin, thumb tack, pa- 
per clip, collar Sjuttou — all 
are simp to y>-t familiar In- 
Tendons — brought their in- 
ventors rich reward a. If 
you have :t Patent able idea 
— act to pro Teel it, Send 
for o u r F R K £J iS-Fngc 
Book that lellx you 
how. 



TO-DAV 



TTfcetl 1 writ faff to a-dvr rf lac rg please in^nfinTi Papular Marhawiea 
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NO MATTER WHERE YOU ARE 
OR WHAT YOU DO 

— we have a training plan for YOU! 

IF yn u arc pmccrcly ambitious and irttennstfxf in making goE>d 
in tho Di&fpl field, bn a tin™ to immediately LnvmtijEAte our 
ffciiblt? train ins plan 3 hat will fit your eirouinstuncea. A Flan 
for every Man, A Ptun for those semkine immediate sJiop 
training ns well as lor those who cannot give up their present 
e&ipluyinetit and! income, For 34 years National Hchools, a 
rpcnpuijed tender in the held of trade education, has helped 
Wide -aw: ike me* a to auceijm. This IN till OlJ-dollnr trade school 
will supply you with n, sincere, honest statement of facta of 
what you should do to quickly get into the profitable Dtescl 
Laduatry, No exaggerations — -no misstatements; and a definite 
plan to fit you, 

rite Today 
for Full Details 

Mai] the coupon below. Flail nut how 
you can get, the fluent In I Hotel ItainluK 
without di-lay. Hee how this great Frade 
school onarntes and nsaHesi Liu rurlili h'n. 
ftVa.1 I aide to every mu hit Son.- man. 

Actual work jn modern training shops, 
a p-Lrr. of every man's imlrucMnh. Simp 
mEtbodH 1 6 mf> tested for 34 years. Fas* 
cLnalmi;. EfHdppt preparation.. <let the facia. 



WE ARE DEFINITELY 
INTERESTED IN 
HELPING MEN OF 
LIMITED INCOME 
ANO^BLJfJD ALLEY*- 
JOB HOLDERS. 



tv 




NAL SCHOOLS 



FREE 

BOOK 



Jloi 

W ■finjelai 






NATIONAL SCHOOLS ItvMllllwd lTDt| Dlft 3-PIHA 
*000 (*»Ui FigiHFw !irni, !«■ Axg*hi 

P|*Qd* it rri m, ^iihrfjl aUlialltn. f*wr f BEE BOOK InlanmaNiri 
D'-fHi 1 ixpio-f ffliN Opp-pfiun h»i «nU *«rjifli#iM!rh. 



N*Mi . 



*61 . 




EASIEST 

to master / 



THIS NEW P- A 

^ Sach. beautiful tone, and so easy to 
play! Just touch a key Bud blow normally; 
you can t mi$t, Nothing to compare with 
these new P-A So yes. Clarinet*, Trumpets, 
and other P-A instruments. Fully gu arun- 
teed; your h litres* as mi red. See your music 
denier or write direct for beautiful free 
book. No obligation. Easy htutB. Greatest 
fun, easiest with P-A. Write today sure. 

» 1303 

PAN-AMERICAN 

303 P-A BUILDING ELKHART. INDIANA 



SPARE 

TELE 


TIME HOME TRAINING IN 

VISION and RADIO 


as 

Low as 

39? 


1939-TELEVIMftN YEAH* opportunity fnr jHJtrn. 

Ml' anuiztn^ nfw train log eii'e* up (« Kd^c u^ual 
Ct>VtrH KAdto. HmadCflAUpir. ruvtvllr Addren*, 
Pholc y.lectridly, btul Mi#m Tel wvl iflon Pm rt See 9. 
liver 1 i.HI tcEHtna, moderti, thr>rtiuKh in srivpe. 10 
humiHis to (khj.- . 

FREE TRtfl L JO lesscvnn sent JH FR(ETKlflL 

r Mfcfc hSada Lf you write today. Sier.- idr rOUhleU. 



S, Q. NOEL, Pres.. UNIVERSAL TELEVISION SYSTEM, 

SIR CahSItr HullUIng Hanna* C^y, MIia*url 



AN AVIATION CAREER 



OFFERS YOU GREAT FUTURE! 

Ihrrtaiid for crained J.iftraU'iinrn Li incnjiin^ ppj HJltjHdj H 1 
cmli wjpply. Cimim-Vv Tick, Av iji..’p'i fur cm on aid 

i.ld-rai arHcH-.l . jf I i.K' ... L r, I Citml C r n-xr ■ [ Air TViHiUmI jn 

brarl of ihc liffuii in4iUE(T and vriciiiiiet in cf-iirunK 
fclA 5 T£R MECHANICS MUt AtROJVALXLCAl. IXfllXTOti 
(No Hyicfi invfilvffL) GiadaartS Ait OhliaiDi unrnndiice 
envjjloyncni. Wriie for dfrjil-i KOW. f>ryr. PM. 3 L 

Cuittu-Wtfght Tttkniral Indihit*, Glandule (Lnt Angel**) California 

STUDY AT HOME 

Legidly trained men win high- 
er puSltluiiS Lind bigger SLtC- 
euss In business aiid nubile 

life. Greater cipporlunHIeM new than, 

»v«r before, Ifiir [‘■i-ifi 





ever belDn. JJiu [hivi* iniLirrui art 
Lend i- J \if oven with ii-baI Irvin in*. 

More Ahility: More Prestige; Mure Money 

We Kidds Ho-p fcriUTi, You fyi train at horn* 
(In! i'lic rpnrc Ls-r >■. • •• Of LI., W, Sitrvenc ful 

KTMr1>,ii»:i--i if- ■ ■■ '■*■•■ asctlnn n f tlrt U. &. WifkimtfJi 
s'! t-cit riuv [.oriaJ , i : idlnu |4 ,-rqli, [,t-. I .1 i..-y r lam toit hit 
i-nr ■. vi.i' ox : .« " I *v.‘ 1 1 ;i.' • i.-r LcadenhtB aod 
r, »M . I-'' !■• h.Ii -i J-ISICL. :-.,‘i-iL f.r p: ■■"•> 3,' ; 

LaSalle Eitensioii University, Dept, 3 & 4 -L, CHlugil 
Carm**i>iltn» IndHfetkm 






[h*. Ln*ra nimllT 1 
tlih*. lVaclIc*! , 

i J|4 xputiiisfird 

trim . f’>y ft+* i 

PegeirDarvfa School Of AtfuerliSlnf 

P«pt2*sf, 360* Wleifc. At., Chius* 

uiuV WflT fipend spring; summer, [&JU 

Wli I II W 1 HiU-hk-ring butterflies. Lancets. 
I lui hundreds of kind-i l*r eoUcctloits. Prime 

lO tr XYPb. Sinniln Ihiirdour *CirL »MK nil i n>[rLictKjlVi, 
MkvIiN. PHifit — ISHPUfllie. ID.- Inut tfLbJu£*F 

Lelon letnlLnt liyiWrJIirj. 

DEALER IN INSECTS 

San Or?**. Call). 



\ i>i hi ;,-.r: d J'nnimti 

hi R . SINCLAIR, 

Pint C. Bur 1530 



MAKE MONEY AT HOME 



RUBBER 

MOLDS 






...» Til 

niqldt of plaqwi. *ata irsy^.. LoOH-anrlJi, 
ore. '[.L.i- o. t from Oc ro 35 s rrfti-h. Each 1 ■ I 
makes numin i-e DuvcHLes *sll] plfi* to sell uji to 
$ 1.00 □;■!! : No experience noro*iary. Qbticli 

end easy. Start F*i‘oflte.b Ls business) In your hamc 
. . , sell lO Store li, gift ahnpl, friend*, reports, 
mad cUrtds. hy mail. Fui] or spsre time. ■■Mold- 
crn Hfihdy BneV ' 1 and Uet Oi bU^eM FREE. Write 

50 -LO WORKS 

D«pt. R-S27 Cincinnati, Ohio 




PUtcM trnf in£T fo tld'f'-£ , rfi5rrs please utettlidn Popular Mechanic i 
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Ekic/ai AB 



DOESN’T IT LOOK SIMPLE? 

Yet it f s from the famous “Merry Widow” Waltz! 



HERE’S PROOF THAT YOU, TOO, CAN LEARN TO 
PLAY THE PIANO OR ANY OTHER INSTRUMENT! 



; UST strike the note* indicated above and you will 
actually he playing the opening bans of ana of the 
world’s favorite musical compositions I And it*e just as 
easy U> play other fjimrma melodies, too, when you use 
the wonderful "Note-T inder/ 1 

This invention of the LI. S. Sehuul of Music takes the 
m y alary out of the piano keyboard, does away with tedi- 
<ius -study and practice, enables anyone to play a real tone 
almost from the start. And that's the way this modern 
method Works. You [earn to play by plurfinp. Soon you 
will W i hr i lied and delighted to find that you can pick up 
wlmcwt any piece of papular music and play it at siitht- 
And chat applies to the piano or violin, the saxophone or 
iruitnr, the accordion or whichever instrument y^y choose 
for yaw own [ 

Takes Only Few Minutes a Day ! 

Do you wander that over 
TflOvOfiO people all out the 
world have taken advantage of 
this uasy way to- learn music 

at home? Don't let dd- fash- 
ioned Ideas deprive you of the 
joys of pluyinjf any longer. 
You don't need special talent; 
you don't need any previous 
knowledge of mudg ; you don't 
need to spend monthfi on mo- 
notonous drills and exercise. 
It's fun to learn musde this 
modern way 3 it s easy as A-E- 
C : it takes only a few minutes 
a day. But see for yourself £ 
Simply send today for our 



FREE Demonstration Lesson 

This demonstration lesatm will spy* you the surprise of 
your life. It will show you, tti black and white, how you 
can Quickly realise your dreams of playing your favorite 
instrument. With the demunst ration lesson, you wilt also 
receive a hiindsuttte illustrated booklet and details of the 
remarkable, martey-saving offer that enable- you to learn 
music at homo for but a few cents a day, AH this material 
will be sent to you by return mail, without cost or nbtijcu- 
tinn. Simply mail the coupon or write, mentioning instru- 
ment that interests you. Do it today* Note: instruments 
supplied when needed, cash or credit, U. S. School of 
Music. 73 Brunswick Bldy., New York City, N. Y. 
f t'orty-firs t wear—E&t. 168 #.) 




U. S. School of Music. 

7t Brunswick Bldg., New York, N, Y, 



Gentlemen : Please send me by return mail, FREE 

Demonstration Ijesaon, Illustrated booklet and full details.. 
1 am interested in the following instrument; 



NhiUp— 

Arid resa _ 

City.., ^ .... S tate„ 

C] Check here if you wri.nl our Instrument Catalog, 



PICK YOUR 
INSTRUMENT 

Guitar 
Eaxotikorc 

MahclrUiti 

Ukulele 
Karp 
Clarmrl 
"Celt* 



Piann 
Violin 
Organ 
Cornet 
Trn m bn ns 
PicrcEa 
Flute 

Hawaiian Steel Guitar 
Trumprt 
Plans Attention 
Plain Attar-diem 
Voire and $p?etli Culture 
Modern Elementary 
Harmony 

Crums and Trap* 
Banin rplettrom 
A-String or Tenor] 



IFAtn tJTif itip to ndi-crtwra i4eo*e mf-atioN Popular Mechanics 
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popular mechanics advertising section 




Here* the Kind 

of NEW MEN 
I Build ! 

Do YOU Wont to Be One ? 



A(tn-s Champion 

Cup Wlihnto 

i: 



1 ‘I (“I ij 



An ieiu . 1 . iiny mi- lipil ph.ii ■ ■ :■ r 
i mncr i J tliD 1 kin ' l‘](t Wort, IF ^ 
Ytlapod — ( 4 - la* • ?', : • ■> li U I Jis 



iliii ‘P-T1A * TTU-VL OrfEK 



..And 111 PROVE in Just 
7 PAYS 

I Can Make YOU One I 

Masi— mwi I, G O Bticil ol CiHIotbIl. one of i.iif- iiiU-.'r rim W Imrera’ Icicle ai ilmt 
SIMM HR* — lltMO brand, h»ftj M .|n.h #i..n Ji 3 ..r» tJinl I-. 1 IH M rLinr Uji.il I. I : - i 

• twit nr mvi: "Loot at J:.e Nu wr Dynamic TetHiAH □ Mr rtiUite. TJimh: 7 Pay i 
wltiknlj- pr*nd th.ii j an ■■..n re nit a Jtilo* a. M:n' tl % fa r ' 

li.. you w ,.,i n jiHin-w In u inc hndv likfl 1 .KtnT .Vrevou fail mi. mill. hn-vlat bm .1 rear 'It, 
nt, v.-.it, 3 au.it n.||]j HALF- A LIVE? TK«& IwtEP— VfJU'LL tiKE-J ,INU KEEL FtE- 
st ITS IS- II\K 'WEEK! Thn'H all I n*k— fiEVEV t»V« Ip 1 1 ... flHAT WEEK 
I It nl.*uLi.(Hy PFLUV B 1h.»t I oim-iiv* you. um. the huiii i.r k>udy ruth iT-+ju-rt j,qJ 

■ umirff! I «n pr.ro n. rkinnv. iJmid. im-Llim f,t airly HT II.*. I .tldi. ‘i lq.iv nrhnt lenl 

jiblLk ii# jiaennih . *r?fe. Then I diiroTcrcd the nouhilns aerial Lbi *I.xi>ec<I n., lita 
In anil*. Ii •>» 'Thn W .rill'd) M ■ - 7 . llv IlBT#lu jinil M.|>"! Ma -. ,:i I Pfnftmif 

Pc-RtSlO-ri. I: Ir.i' I hv .1 (■*+_ nttur-D I- iluPfli'Xl *:if ili'v p|i-ii[vi: VPl* Invltft apd 4 ilt I ft 

■ :in »I.tp Vdl' thn jHiivurf 11 L TipjiLiJiE. D'i Urn 1 ^ }'u*l Ir.r.t 1 1 >.iir- >.r|ir .Lr.lii.ai rt 
EtLiKLL^jra, c i L m 1 . 1 1 - «■. Jfir|ii«F^ ji>n . ILJldcru ■'■L'fcit uSiil ut.rrn rlgl-L. 

Dyitjnmlii Tenilom will .-.uli. ». S KB" MAN &r von ip 

4 r.iihl#"-niij.-U 1 ilnO. I'll. rrn.J..‘ FttfllT af I, -I Y,.|iL- 

Ttt^ll^OFTlIL. IteaiLita (l.p. lint -ot it pi..ti rare 



FREE BOOK 



3.ak 



n.i- 



UTl. Llillj- 



me ahow vo 

reanltr f-’: nS-l.-i^l Tc.r t ! . n. i Jn ? r-|rj. - " 

I'll hor.d you FREE injr (nj»ou* book. "EnTla-itiiia Heal th 
Itid ■H.*r*fialh .' 1 It alioen ertnal pb^Lu*. ji l.-il - i>xji<iv 
" hit E tjB ii'- Jar your body I VTnli v.nr . . oi" < nil M ,j. 

rl|**» "» COCpIrfi. Mull E>. mv IVr*- "• J); iMlM. 1 'il n.«|| 

1 - oiit In# iNnpy l .v ic. AT HM' K J Char lea Atlni, li#ji 1 . 

t-t, 115 Enit i 3#4 5 t#wtr Haw Verk, H, V. 

CHARLES ATL A 5 . 

Drpt. E C, Hi Lift Zita Street. New Yank, H. Y. 

I wnnr : • 17 proof iKm vonr 17 .lo.u ■ • llininilc (Milan ■ I! mnl- .. }fr« M .n -i me— 
111 " me ■ Ji*nJ(liar. I.ihL y IwhIi' and -'i* Ir.H" He d<-‘ uUk(iKi#iil. Sri.J mv 7 mil FIIIIE invik 
"heerap^niiK IJvniti. and Ftienatir 1 .titd i jK ilrt:ilti uliu ynur 7 -da> fEUAC. <s> KRli 




Hid.# 

{E'lxawr j.I lot . .. ut.Lu til-tlql^ j 



td.iiiH 



City 



■Fti’l t«.. j a u. 



*f£ 






R adio 

engineering 




Year Course Prepares You lor Technical Career 

i . l Td] 1 -i‘JZH 1 cnltiin 1 IraLnliifl In an Jntensitra tnt.-viar course rar 
-L' r, "J ,J - 4 1 - . tlur nw|i jii-w I.liiI.Mj-u im tile WdHtni’B CaullLHl. 
t^nnipkiely erjuippiTt t.||tijis .ii., | t»lwni 1 nrie — Jt tUtlf'Stifl (.'iljttj- Acluitl 
* - asiu- _ rKperiencD im.i.-t ihilfciAiidiriK cnglqm in- 
' (irAilunti.,# ijtiL'llfy for pTr.frutlr.mtl pncUo 

■ ■311:1 mra naw in more ttmr. M7 5 rTVtU-ij 
fdlliunh, biptuicil yrnr tHTfIni in S(r|iL, — endfll 
in Jurtf. (a]*ei'i»i-ji( 4 iiy hoeny-stuily tr:i iitim; iiL 
no r Kira (MAHl. V. r rltY- uuv-' for fire fannlcl rvt: 
'■A Te7tlL“4 I'lni. fner [i Futvr? Hi Flaillo ,r . 
Hlatn fl.pr. 

CAPITOL RADIO FNGIHCrRlHG INSTITUTE 

Pejjt.Pq-S.3a2A lfcth St., N-W-i Wjjh., P.C. 

'STATE COLLEGE 

9. S. Degree fit 2 Years 

^VVu-tiL riimnUB fnr tec hit! L a-j'cir couraea In 
P|t|1, p Ktectrlril, Mechanical them ica], Ratlia, 
AiTWumllkdil I'lriulsief'fLiiH, FUMlnes* .VilinSnl-a- 
ErklinFt ami Account I ii*. ^ehiuiiJ T'J-cJuj.rjmjo'- 
tl upH r( nip-n E far Lhasa tvtta lurk rcnulifi^l Ik] eh trhoaE wort. -kiu>n 
dl]ji«sna 1 -oursts liStf wecksl in Muneylnfi. Hraf 1 1 np. Low (uititus. 
l^v L Mi n i£ c**Ls. .SUidciils froio every Blats and niaiiY forcipn couj^ i t ji. 
Ekith year. Enter Marrli. .Turn*. September January. U'rf/c fm etiUttei 
da9 C o- lie Be A ve.. AHGDLA, I HD. 

Regain Perfect Speech, If You 




STAMMER 



/ 

a today for ijenutj fully IliustTAted book «ctltlfd ■'DO’M'T 
M BTAMMi-.K, w-hLcti <letfcrilies the Lloauo Unit Mtiliod iofth« 
am «LtnUftc aortEctLiiu of Htnmnaeriag ;miJ HtUtiertiJS Method 
V auceewfolljr used nt Uogue liLatctute for 3^ ye^ra— ainee 1001 
¥ I-, n rtorv-i L hy |Uj] H-lflan9. Foil InfprnuiUOD Concerning Lwroctloa 
of stdirrumerint: ■fciiI frpe r No Obllfititlon. Nl. UotLuo 

Dept. 1^0^ circle Tower# IndiHnnpollj p Indiana. ' 

AIR CONBITIOHING 

*PP AND REFRIGERATION 

TRIAL LESSON 

I'ritiried men needed Oooil pay. Opportunities. 
2.i RjI!) e^ilv AT HtkMI. lit f<j i;i s^#- time for flt OUT 
1 h:.': Lffft tic ti'Ni 1 1 . SH-ritl f i>r I’Rtl. I iu,\L LESHO^, 
-■ i’lJiirKO fnr Ihln now or later, WrlLu loday. 

CHICAGO TECHNICAL COLLEGE 

IIS E. 2frth[ S t., Chicago. III. 

nw«soi«apaas5s; 







Minatreta, Comedy 
Sonea, Maka-up Coodl. 

Citiloc Fra* 

T- S- Denlwn ft Co., 703 N. Wabash. Dept. 0, Chicago 

LOOK! Bally Chick, 

THOUSANDS WEEKLY ALL YEAH. Fine* L .3U;illly & iJiyers 
In -l U liwiilk- Hvhri'S Diil-iv PtlJletw Jtml Cock ere I s rt. W. |i 
Tidied . Dlli.KILktes, GwBtinlfM-. IJuUv Turkey i. (tulru-nu, Em 
I uaines* -.In yt-nj-M. ratal Okljr.H Mate El fi 

Tiieuvy i-ai fin it KAlimt Ql'Al.lTV CH 1 LK.H. 

NflEOl MATCHfRIES. UOY », fiAMSIER, OHIO 



don’t WORRY 

Why put up with years of 
needless discomfort and 
worry? Try a Brooks Auto- 
matic Air Cushion, This 
marvelous appliance per- 
mits the opening to close, 
yet holds reducible rupture 
secure! y , com fortabl y — da y 
and night. Thousands report amazing results. 
Light, neat-fitting. No- hard pads or sti.IT springs 
to cliale or gouge. Made for men, women and 
children. Durable# cheap, Sent on trial to prove it. 
Never Hotel in states. Beware of imitations. Write for 
FTee Book on Rupture, no-risk trial order plan, and 
proof ot resuite. All correspondence confidential, 

BROOKS COMPANY, <S7-A State St. p Marshall, Mich. 




U Atfn icrif.iyig to ndvertimr* please iMeflO'on Popular Mechanic# 
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ROLES 

This contest open only to ama- 
teurs, IGyearsoMoriaoie. Pro- 
fessional commercial artists and 
Fed era ] stnde n tsare not eligible. 

t. Make drawing of girl G^J 
inches high, on paper T inches 
high. Draw only the girt* no Jet* 
tering. 

2 , Use only pen cl] or pen. 

3, Wo return no drawings, 

4, Print your name, address, 
age, occupation on hack of 
drawing. 

S* All drawings must he re* 
ceived by February ifith, 1930. 
Prizes will be awarded for draw* 
lugs best in proportion and n eat- 
ness by Fed eral Schools F acuity. 



Copy this girl and send us your drawing — perhaps you’ll win a COMPLETE 
FEDERAL COURSE FREE! Th is contest is for amateurs, so if you like to draw do 
not hesitate to enter. 

Prize* for Five Best Drawing* — FIVE COMPLETE ART COURSES 
FREE, including drawing outfit*. (Value of each course, $215,00-) 

FREE! Each contestant whose drawing shows sufficient merit will receive a grading and 
advice as to whether he gi she has, in out estimation, artistic talent worth developing. 

Today design, color and illustrating influence the sale of most merchandise. Trained 
commercial artists have, therefore, become important in industry. They ate In de- 
mand, — well paid — machines can never displace them. Artistic talent is com- 
paratively scarce. If you can draw, why waste this rare gift? Train yourself to do 
work for which nature has fitted you and which few people can do. Success nowa- 
days comes easier to those who develop natural ability. We have trained many 
young men and women now capable of earning up to $5,000 yearly as artists, Use 
this opportunity to test your talent. Read the rules and send us your drawing. 



FEDERAL SCHOOLS ' INC • 



Dept. 3t39 Federal Schools Building, Minneapolis, Minnesota H 



ttTi’itnfi to ad u$rti9*re plenne ih^Fvm PojMdaf Jlferhriitics 
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START 

$1260 to $2100 YEAR 

MANY 1939 

APPOINTMENTS EXPECTED 



Railway Postal Clerks 

Ra'lway Paata! Clerks ffCt SJ,000 the Aral year rtglllnr, being 
p(Vlcl Oti i Jj l* tires anil JJlfHfnrlj or Path muCtin. CST^.l" L-iiL’li nay 
day.j Tlltir pay la Eiulomaticully Id (; reused yearly Ii> SS.-Tod, 
Advance nmy 1 m bad iu chief Clerk at E&,700 a year (5112.50 
eiieh pay day.) 




3 Pays On -3 Day* OR — Full Pay 



Railway Postal Clerk-t oti lorn; runa usually work 3 days nntl 
lutvv :'j day- rtff duly or " t h* flame i?r- 1 i»i*rt Lo ci. During thl- oil 
duty their pay ctmiliiuei just. jik mniiuii they were working. They 
I ravel pa -ic jut>H when on Puslneus. lihei) (hey grow ^td. Ihev are 
retired with u pension. 

City Mail Carriers Post Off i cl. Clerks 

Clcrka and Carriers now set $l.7i¥i the first. year on neulor find 
automat feally increase SI 00 a year to giS.ltjo anti S2,3fn>. 







Many Other Positions 

Many other pn^S Lions ore nh-tiilnable. Tkfle wlAhEng Mif*e posi- 
tions alirutid qualify at on re. 

Get Free List of Position^ 

Fill out the following coupon. Tear It off nnt) ru.'ill El today— 

ehjtv. m onoo. ■ 

This Investment may result In your fjcttlim n hlg-pnld goviru- 
ment job. 



FRANKLIN INSTITUTE, Pept. H-173, Rochester, M. Y. 

RuEh lo me, entirely tree of eharue {1) CV Tull description of 

b. S, Gorrrnmem Jobs: (Hi Free copy oT lElusimted 32- pave 

book, Ij. R. (.rov Wntn ent Pnsl Ilona a ml Hour to Get ‘ r ti^tn ‘ 1 - 
w List 0 T ij. s. Govern rnvut Jobs: (11 Ted me how to qualify i« r 
one of IIll'pis fob?. 



Name. . . . . * , + *,. . 

Address . >(t , 

Use This Coupon Betote Yen MMay It. Write ar Print plainly. 

ft'Actt IP t ii i ng jjffcric nttifl f ion Popuiar MfdAajttfi 




DJeSel Engines produce '‘LOW COST' 1 ppwer^ 
Che newer ones are unbelievably ijRht Jn weight, 
Htgll Speed trains, ptLasen^et LUSSet, huge truck a 
[ now airplanes have ad op toil l)f tJNf-JL 
I B i k Vi I'-lt* Think what that will mesn In the way 
at opportunities ior IMtkSEL TRAINED MEN, 

Learn Diesel at Home 

(if I Into thfs profit ship Held NOW — prepare for sn ever in- 
trebling dejsiimd— knew ihe answer uj any Dj^el problem 
Wc tram you m llcme Jn SPAKE TIME. No „i?p I to wasta 
a mtalllv or interfere wim work nr ple&Hura, l*r™ re for 
artranwiiem Nip Diesel nay, (]*| in l [in; for ,i Ilia | l ny Job. 
Write for FREE buUuL In - — there la no crat or oblJ^iici^n. 



AflTEItlCAJV S CJfOOL 



Dept. 0345 



Drtiel at 65th 




AT IIQJIE IN Torn SPA HE TIME rXDKB 

tiers mial £up*nl..:i D n of ;h cart Mill st 

Noll SI AN M-UL8H creator of ''UaN DCN r \” 
lLlV Lji bl * pm»«a- 8(K«a*— 
Faftit— Re*! Muncy may Hr. Yeurs when y^ii learn 
JLitslj $ etsy □ i m [aJr metheils and setreCi, y>ml najite 

«Dr4^A0f^£5T f r e ,,ClalJ3 ^ P™-' 

rtr , „ -jr WAflSH CAR-'toon SCHOOL 

4554 Hnia4tW3, y °"«t. Ccep ChlMflc, ML 




r~~r SY SHOP WORK 1 

II FdiLmce Your TraioinE 

Ii iLj in !>■■. W..4.UB..I Li. T _ ■ . 



.w Sr?4attt ‘tiaaiag: ^“ij 

rSSUSS!^. *>rs~ A.. 



, ; , - v 7 l ™ t Serf Re. Rluiv ™ ra while l«rnl 

,, ■; r Ufln t Jii,'i.| pl'H . I L L, (jhfnttf* ,, r n In* .-, r 'k 

n e- fflr DIO Lrlt F RA Li i D >7ihrP TCLEVISIDH 

'ji mv RJcut, 



e*hfti L n*l r' RADIO DCV., Cfiyitg E ICC Erica) School 

SDO^h PqhIiiij iirt.el p.:-jat, Cliicjga, Ittinou! 



JOBS in RADIO -TELEVISION 



" fl 1 H 1 ri ^ allknt y*} ^ n p fn teleErF, ion . *vfatfnn and pvU™ n d f*. 
H, E wa ii t r!! y ? u Jjt>w trnln men. fit them for gmod joba. h^Jn tliem aft 
joba. Wnfa fareatalcw. Affiliated wHh K M UC.m njor network ehtlSn 

Wrm HIIUJWD TELEHSIOH, Inc.. Tfl^C Pnrsr t LI|Iii£,7h cSS.! 



do-it-with-squa bs 




T V ^ ” D * VSr OLD ' WiiUie EiUrt-ririf. 
uti fWEE FVt-OrENJNO Picture BmI, irt'lv. I,r#«l f., r 

Wl'dn n.rJn ' " ’\ ! < "' ‘ ' iTl.'i.'Mi ,M * U r » H" 1 ?r.nj I 

4fft4P1 I or JiU tht "• ij ii ran p.lnp f-% r-r ■ ij .l- 

ll.r 3 ri.r ’ tio *f<.v- r I. , dfcbal.l,. prrtUUi ' Z J. oU ' 



RICE FARM, gj H Sl^ Melrose, Mess, 




Best Poultry Paper 6Ss l s 



ISSUES 



ricljM hi 1 1 re E-fl iWlryPrullls. Heink.Jnft mjuiji.' 

J& rriits fur 3 years mr in itiii? for r. ini.pEths 
trial Attrnf* w. iiilTj | American Poultry jenrnal 
632 So. Ctarfc Street Cbicene, tllineis 






Tlerc'fl farm roller nn farmer can jffnrd la be 
wilhaut— EN-Aft-CO f.lipaneBft Mi' lei OIL 

SlLitiuLau'H |fji al virtuJiUlcn far l!ip toller of 
ins of Neuralgia, Sprnint, Sore MliEeIcs, Fa. 
riguo and Eapesure. *1^) lb& dJacomfort of 
HM Coltfi and Branchial I rr its! SOIL 

ES-All -00 hill been doing It for ov^t SO 

Best ln-fiiranr« again m a ernu Cn-ubles. Dei KV- VR-CO 
today anil eel yaor Quii:k DtHh «tleF. A 1 E Drugglsti. 

National Ren edyCo, mad tin u.s.a. N ew YORK 
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■HIS is the time of 
year when ambi- 
tious, for w a r d - 
thinldng men look 
head, lay plans for the 
future that may ma- 
ture into profitable 
reality. Last year 
the r eco r d-play i n g 

attachment for ra- 
dios became a reality 
and so!d like “hot 

cakes” at a low popular 
price. Women's clothes 
were almost revolutionized by the introduction 
of the “house coat.” The “electric nurse” — a 
guard against kidnappers— hit the market with 
a bang. Portable air-conditioners went up in 
value, down in price. The gearless hydraulic 
transmission has become a practicality. Farm- 
ers saved thousands of dollars with electric 
fencing. 

Every year brings new inventions. There 
will be more in 1939. Smart men will plant the 
seeds of invention into the fields of industry, 
and reap the harvest when it is ripe. So do 
your spring “idea planting'’ early. 

Where We Can Help 

“Planting,” as you know, is not all there is 
to it. It takes watering, weeding* thinning, 
and pruning to make things grow right. Here 
is where we can help you; Through more than 
forty years — good times and bad — this organ- 
ization of experienced searchers, expert patent 
draftsmen, skilled patent attorneys, and faith- 
ful clerical employees has helped inventors at 
every step. Our prompt and 
skillful service has taken 
liter ally thousands of crude 
ideas many of them sketched 
with a pencil stub by the light 
of an oil-lamp — and marched 
them through the final, formal 
grant of a United States 
Patent* 

The minute your letter of 
inquiry, or coupon, comes to 
this office, a highly trained 
group of 40 men and women 
— occupying; nearly the 
whole floor of a big office 
building — swings into ac- 
tion to serve you. Fees 
can be arranged. 



Many Small Ideas May Have 
Large Commercial Possibilities 

The man who tinkers fur year* with a Si nr industrial 
machine, cOfitinp I h ou SO n <] f of dollar*, isn't neco -<sa rily 
the mart, successful inventor. Think today oF marker? 
in the Hina* ... of a hundred mill ton people apchditiff 
nickels mid dimes for matches, safety ifinn, soon dishetr, 
can openers and other household necessities. Think of 
-omethinff NEW and BETTER that the mi LI ion n will 
want, LOOK AROUND. See what they're buying at 
Wool worthV t Kre^pe'a. Wolff reen h s. Look around your 
own home, your own neiffhiiorliciod., Often a small, 
practical invent Lott is worth more than a com pi Seated 
machine. 

Get These 
FREE Books 

ThrStt* Uluatrtied t'rce 
Book* tell yuU 1”-'L 
tacis: Hew tfir iwiLi'in 
Ifiw.s fbOjdTt 5 'OU. " fry 

VI lU |IE(lt tllC ,‘ hlCl-l' - 

t.iml Of A U. I'alvct. 

Wlu-m :i comi.i-K’ivt. s ■ 

ratcsbl jiUi-niL’y 
ran ■ li'i fur J" 41 - 
Hi rid i f ^kvlrti nr nw»d- 
fl ncCffCrt. H"W to 
OUitL- H iJrupt'T 'I 
hurc Jn ufill'f !■'> c*Ull'- 
iHh ynur e l fs i rtv- ■ Hiiw 

iiunlr MU--:-' -hJLit in* 

vi.nidhi have Ftturi'il 

[Uifl-nClal L-H-.l'iS .l C!;' ' . 

Ttirv ^3v- it* 1 M r, .IlilTi-r- 
?■»; ' inwlw-nlrtil i + ii'- 
ri 1 11 LI H i Thcnc , '™ >k 7 
,il;iv ftcln vma. f'Ciitl 
today. Tlu'y conic [■* 
y on wuhoLiL rOitt nr 
nhl LFftlcirt, 



REGISTERED PATENT ATTORNEYS 
MAIN OFFICE: 112-C. VICTOR BUILDING 

WASHINGTON. D, C, 

Other Oflirea: alJ-N. Empire Building, riitsbutgh 

4U&-N* Garfield Buildinj;, Lea Angels* 
lOlii-N. Hobart Iluilditiff, San Franciacu 

fisntlemen : Yea! I'm looking ahead, ffoinu to look 
around,. and I wtitit to look 31 1 your Free Book? nt 
once. Please ?end ttiem hy return mull to 



N Eime 



Street and No. 

City or Town .... Sluts 
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|% M p m^W £» Booklet Free Highest References 
Wi r%. am Promptness Assured Best Results 

® Send drawing or model, 

ALL BUSINESS GIVEN PROMPT AND PROPER ATTENTION 

Listed Patent Lawyer in the latest editions of the Rand-McNally Directory of Bankers 
and Bank-Recommended Attorneys, published by Rand -McNally & Co,* Chicago, 111, j 

The BaftfcOtt £t Rynll Directory of Guaranteed Attorneys, published by Lee-" 11 OirettOry Corporation, 

Boston, Mans.; American Lawyers Annual, Cleveland, Ohio; Bonkers Service LeeaE Ehrectory, published 
by Bankers Service Co. r Bouton, Mass.; Eyre a Law List. 9 Park Place, New York City; Snow-Church 
Directory Co. Lawyers List, published in New York City', and the Central Guarantee Co., Bonkers 
and Lawyers Directories, 630 Fifth Avenue, New York City, 

WATSON E. COLEMAN, *^ N * 

REGISTERED PATENT LAWYER WMdnillU I UIHp Hi 



INVENTORS 



patent 




PATENT YOUR IDEAS 

SEND FOR FREE BOOK — ► 



HOW TO OBTAIN A PATENT 

Writtt-n by a ForraffMi'mlw# of the Ena min- 
im H Cor e a : 1 lit the L-.5. F'ftlij-nt Offire. J I 

IF .YOU Wan! I'd profit by your idea, you ^ - ~ — 

tnUn •(.,[,» tn apply for a U. iVth-iit. #t — 

niiie, Vuiir lint atr p> in la fit thii Free [tAok. Till I 
i ntf-rcfitini: illuKlrnl-J bonk nmlam; valuable infrirmn- 
tion you altiiUld 1‘ie.Vr, Tl tills % c>U fully lin-w to obtain a 
patent cut Jfour hl*4 in the ii'iicksst way. With I hi* Fre-c’ 
Huub yoU Will afs<> TnCirLyr d. “Re^ciiPii of IhVcnl icn" fnrrn nr 
which you isn Miily retard jmur kirn. |Vf*uhat lord Cnn- 
firi^ihlia.1 SuvicEi Your cun will be ptnannll, kin dlrtl 
onijr by a ftnfii!*T«l Patent Attorney who ic also ■ Kq rftr r t 
MemHrr of lh ( FtpFcti inkier CofTH of the U. S. Patient OltWa, 
All toititnunkiliom run l=ii f-m t i.«l, 

Mi'L CGUfflN TODAY far f RE E UTElT eUdK bn i RECDHI) OF IMEKIIQH Farm, 



CARL MILLER 

REGISTERED PATENT ATTORNEY 
FORMER MEMBER EXAMINING COUPS If. S. PATENT OFFICE 



W« 0 f worth Btdq.. 35th Floor, Denl.39A, New York City 
OTILLER BUILDING, Dept-394, wathinqtan, □ . C- 

Fimi» imd oh yaur Fra* Ban*, “Hia U Dtauin * and yvar 

^Eccnri at f 



NAME 

ADPHEJtH 



Rs 






prurttr-fU nseniL Inventions may BOW be safety marketed 
without patentim: expense. Wliie tnr ptnuf [ hal. We flilth 
etsaafully sell both patented (trot un pAi/outod lnvcDthmi. 

Chartered Institute of American Inventors 

Dept* 4. Barrister Buitdllig, Wnihin^lon, D, C, 



New Ideas now Salable 
Before Patenting 



f PATENTS— TRADE MARKS! 

All easrs submitted «ivpn person. 1 1 .ntvni uiii 
Fririrt "Evidence of Conf^ptwn 11 ' imirudiom 

/or nf. an< i "Schr'fuU o/ fr ■■: cru mrrJ 

and Attorney* Fue/' — FfiJSEl 

LANCASTER, ALLWINE & ROMMEL 

Faf^iir O/ficfx 

412 Bowen Bldg. Washington, D, C.j 



G E a r $ 

In Stock — Immediate Delivery 

nr-stt*, wp^'cl rt»:3ui Rprocki'l thrust 
bi-urlncs, rii^niir roupJinci''. pulleys, ele. .4 
Cumplplfl line w fiarthtJ In our t'ljlriign Riurk, 
Can 'tSsu (junto on sperUri JtCutfW of ieny kind. 
Setul it* your Munirlm-s :ind inquiries. 
SendlOe for Complete. Catalog JVp.JiJ 

CHICAGO GEAR WORKS 

TSS-77J W. JjMh^rt BM. CHICAGO, ILL. 




INVENTORS LTeu 



I 



Yrtur uupAtented Inveutlon cun sold with 
p-naltlve rci fepnn rds under pntent laws. New, 
lfiw-cnF-t p raced Elnp, Complete (IftolEs free 

AMERICAN PATENTS CORPORATION 

D*0t- 4-E Waihingteit, L> . C. 



1 



Ul/rMTADC ttbft dprive Largeiit 

HI W B?_ Be I IJff 3 pmtitA kudWBud Seed 
■ B'R m ■ wimw Dcr tain simple butv^Ul 

fecte before applying for pnteute. <>:.r i .. . ' s = - , 

Elves tliose facts; sent free. Trade Marks- -C 'pvrifibt- 
UCET 4 LACEY. E«. 18G9. G35 F Sh N, W, D*L S, WASHINGTON, 0 X 



ALBERT E. DIETERICH 
THEODORE H, RUTLEY 

niY.ISTOED !■ n KM I. VU 'k ER^ 

SI2IS Culurado Bide. W ^HIMilUN', D, C, 

flisnina-J isw iPar-r-.lj frtw 




BUCHSTEI N *S FIBRE LFnflB 

la soaihiug up your fliunip— 



Strong, n^nol, rent, JlEtU. 
buymeau llrircs tor all de- 
ri..-rln ll lea, A sent “ w itn ted . 

0* BUCHStEIN CO. 

Ml h:hr . Sir. hi mmc APOHS , W*M. 



RUPTURED? 

Get Up^*To-Date Relief 

T^'hy try to worry nlcn.^ with old-fashioned trusts 
that ifjuge your fle^h — tJP'ess heavily u n hips and Pl>lrso 
— enlarge orenlnpr — -"fa J 1 to hold rupture 7 You need the 
Cl nthp, \’o leg-Btrapg Or harness. AutoniUtlc ndjuetahlo 
pad iseals n |j tin I tl tr — loll o W a every body movement with 
Instant increased suppuri In case of atralti. c'riniiui hI ip* 
I to] els rupture whether at work or play, easy iu wear. 
Waterproof. Can be worn In both, send fur amazing 
FKEK 1 l>ft -page, rloth-boiUid tf..ok “Ai.lvke To ilup- 
tured' f and details of lihernl truthful GO-day trEnt offer, 
Aluo on men of grateful patrons in your neighborhood, 
write ri*tay. f ’luthe Suns, iVpt, 31, Utoomneid, New Jrh«y. 



*Ib Protect \bun. Inventions ! < Uki&llctruh<nu HOW 



EseUysi am dangerona and may be very 
citatly. My pci^onai service assurea 
prompt Hctiop, strict conrtdeppe, and a 
mltiLipum of expenae. I a-niGEist that you 
senrt me it model nr drawl nn, or tfcetvh 
find deaciripEton of your Hivt'DiJon, and 
45,00, I will maie a Beuxeb and repert 



promptly aa to ltd patentability and hc ml 
you a copy of luy 7^-pai;* booklet. Or, I f 
you pri-hT to fftlrl my hnukttt ilntt. «Ptl 
the at.tarhc.Ti coupon At once, 1 wilt also 
fiend my ht Record of Invention" fnrm. 
lover 3b yearns expcrScnoe a S a Rnirlfiicrod 
1 'atent Atio rngy. J 



L F* Randolph, 
I 



Ji2_n vioiot Bid ft.; 

W B «hftlgiOd, l*,c. 

Please send me at cnee, free of eharso. your 72 
paye bootaet and "Jberord of InyeniJan" form. 



n PERSOnSL COnFIDEflTIPL PPTEnT SERVICE- 



Name , 



Address. 
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C. A. SNOW & CO. IS ONE OF AMERICA S OLDEST PATENT ATTORNEY FIRMS 



Give You Useful, Practical 

PATENT FACTS 



These books will save you time and money -and tell you : 



If you Inure already constructed a device, or mere- 
ly have an idea on paper , . , now is the time to 
give it the protection you have the right to enjoy. 
Your first step is to send for these free booklets. 
They contain pertinent information based on our 
64 years of experience in obtaining parents for 
thousands of people everywhere. These books 
will he sent to you free of charge, and without 
obligation. They show you just how to proceed, 
and the value of a patent to protect you if other 
inventors are working on the same idea. 



How to obtain a 
patent . . • 

How you can com- 
mercialize your 
patent . * * 

Why you need a 
patent * * . 

Correct way to pro- 
ceed and costs ... 



C. A. SNOW & CO. 

At toco* r * S/rfre W?$ 



Protect Before You Sell— 

Wo Help You With Both! 

Tht- entire organization of C. 

! 139 S|W * Building, Washington, D. C. 

iate, confidential advice. Now I 

i$ thif time to find out IF your I ./ Send me free co pie* of your houfti, 

idea can be patented ... if not, l fjffiJLi L “flW It e Protect You" nnrf "Sujr* 
you save time and money in l l 7™* ffeafianj (in llou to Commercialise 
developing your idea, I four I * y°** r fji™mfun.” urfuW 

search reveals your idea is pa- I “Citriificatloa of Invention" f*rm. 
ten table — you should protect I 

it at once. We aljso offer you I ^mc 

suggestions on how you can 
sell your idea and realize a 1 

profit. Get these Patent Facts I — 

nbw .♦ tear out arid mail coupon . 1 

■j City or Town. 

suu 




A LIGHTNING 

CARTOONIST" 



MfiL* MOMy Clmlk . . . . , ■ r I'rruluriaE 

I 'Pf'^r.Lni i*[ !£3 Tr-I: L *- L r i ! .1 K. J 1 } 

BAIDA ART SERVICE. Dept, T-2. Oilifcosii. Wis- 






EA his tiii: n 4 : 1*11 he 

1 n ■' P, , r; I| I di IY y IJV n. 1 , p til Lu mi j illy , Dtir if, ll.y - I ■ .u ur ^ 1 : L'n*ii4-Mp A MLg, 

P#»Mtwihj. '| * •irrM.jii Iid.n'. CiillUwd by Slitt aai Mfih- 

! I I'vT l?n . I -.1 1 tl, J>'. I VtMi : N -“ Oil 1 1 u . 1 S i .lj,_ 

Iimplr IOj-I Clillea.. 2 -ft, liijO Till I tMIlfh Av«IIU« 

icilli. WithlnibK, L.Sjl. 




TRAVEL-fer 



UNCLE SAW 



RAILWAY POSTAL CLERKS 

Men 18 to 35 

51900 First year regular 

MANY OTHER GOVERNMENT JOBS 

Common Kducaliim Usually Sufficient 

$1260 to 52100 First Year 

MEN — WOMEN 

Mail Coupon immediately — today sure. 



GET A 
U. S. GOVERNMENT 
JOB 



I COUPON 

j FRANKLIN INST., Dept, 11195* Rurhester, N. 

j Gentlemen t Rush in me. without charge-, page 

t book with list of U- S. Government Lk pail! purii- 

I Lions obtainable. Advise me a bo ruga l 1 d in g Ealuriea, 
3 hnur-i. work. vacation, etc. Tell ITU 1 how to c]uaLify 

I I for a position, 

\i 

■■■ 

5 Address - — - * 



H'Aen wrifmp to udrerff^cra trUlV-w mentiort /’jpvlar Af trhairim 
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LLearn 

AVIATION 



Come to LINCOLN 




Aviation is 
booming! 
Huge expansion program calls 
for thousands more 
trained men. GOOD 
SALARIES PAID. Many 
make $2000 to $7000 a 
year, Big-Pay oppor- 
tunities open for more 
Lincoln Trained Men. 

TRAIN NOW AT THIS GOVERNMENT 

APPROVED AVIATION SCHOOL 

Propane here far your official Government 
katjnRS and a ^ood-pLiy position u& Pilot. 

Mechanic or as Aeronautical Engineer. 

I^parn to fly our fasl. snnxErm airplanes; to 
overhaul and rebuild airplanes and airplane 
engines; help design and build new, advanced- 
type airplaneiL 

HERE'S YOUR BIG OPPORTUNITY to k t 

into Aviation. Our Graduates taking good po. 
tlorre. Part-time employment for board arid 
room while in training. We assist Graduates in 
locating positions. 

MAIL COUPON I« complete information* 




LINCOLN AIRPLANE & FLYING SCHOOL! 
563 Aircraft Bldg., Lincoln, Nebraska | 

Frl cfltl itin ly bke to ir«t Into Aviation! Flense semi me complete < 
tutor ru-Btluq about Lincoln Training. * 



ifamv. . . 
Address. . 



.Am. 



I cut/. 

r«** 



. .state. 




! :•: ! • 



Tike amaxinR uc rfwm uFU^Otf 
tlie T) Lescl powered iluillnir- 
Ihkii y.rnlivr trains lii-i opened 
new era of timer ediflenry. Air- 
ptiJjrK, li > i r l.i in i ■! ■ 1 1 iitear Industrial 
pluntN wsll NtPUH] bw UKlIlfi tJlCHC mar- 
■. .] i£ii:-| y edifi'eni cosines. Tills PHttfn 
U lir^ prOTiwilQB, n new InwJ* tor 
IliiRisan'ls of mi's:-. Learn DicsLi OJj - 
v ration. c instruct Ion and lepuir NOW 
rhroiJRli our brand new quick refrr- 
r m.y cFctop&3i* + the mly rOrtiikte 
? ircycl n ped i n an EHtsal EagineerJng. 



6 Big Books Shipped FREE 

J*r cxamlruHlon. If JfOU Wfl nt in- pift Imp ilie must i nui’iij i i i r> it n-ew 
[lolrt nr Hit eesiturj 1 ., !h*f Ili'tSt, oiust Up -La -da tv, mtift-l iallHvI «>( 
TWOfesHlijp, t* r i : 1 for flif.-ii' lunik:* un *iut iinui/.itii i}> {Tc* Hjiijimopit 
tifffr. Ovnrr PASH’S prpfUwly illustrated anrt'rltrhL uy In Chr- 

minute. Kx-a IT! 1 1 h e Ibttc buck 1 *. read I hem, tes* tftciu and If no: 
thorrmfrhiy sutp.'iEmd n-lum flu ni at uur Expense anil vim wn.ii J r 
owj iw o:ie t'cnL 

^ Brand New 1939 Edition 

TW* I^HltcI POW O volume filLllort of Oicfipl EnFtHeerttiiJ In I ho 
Ibsl wcuyj cn lylfmel [nrormalion. Brought right updo-efafe by a 
ftrowp *if prominent en.|il»eura, makes it lh*> lillriJ uiuUiority for 
begtHFien? add expert ji aLlke. 

■SIX. largo v:i] union. lundMime, durable blnrilnsr. 2500 pagcn, 
r-jiVen*. n!e*;*>lit rcutTl thetifV lu slwljin, rlooirlclty and itw jiiiiiILcil- 
fliun thnnigh Jlewl wit, In lac:, cl l rdtldl subjerix to help 
ypLi ma#,i 4 T this SkVi. Ftti; pat prurc^ision . 



AMERICAN rkOINICAL SOCIETY. 

Pro.* el at nHiii stuvet. Dept, tc'mi, tAiii'Kvu. mnwi*. 
lou may s^rvd flic Ike new ft volume on DlfOvi Engirieerinp for tan 
(tays frii? ■■stamina i Ion J will i^sv [hi- f™- eontji mirirfHji nn5_v WlII 
t-xa rn i m> the twinx* and recurn Them in ten npy» unlvsi l dwlda to 
keep them, m .which raw i imnw io Pend you ■» u- n dnyh M nti 

jFJ.Dti a month :tdtl] llu Lilmdurlary lii'li.’n? of only ^ St-l.rtO in piihj, 

AdeErr^K ! i i ]!' 

f-lly. . ... , . _ , ... , ., >-cjii;o . 1 

r'flume «tach a Jett** «rlv|.,gf iige, ooourmion nod the rami' And adV 
i^^.nrv y rtppluyef :tuU that nr al leH.lt: one bunlncfiji hliii as 




New LACO Oil Heater 



' fg^ 


1350 




■J— 



T . ' dnijjitlnefl hen ten in TJlCO 

gg-r j fcemwat iiWaM. m^Aalbi |k« R mn. Hu mU- 
."■ ■ " ■"• • ■'. I ■ !■•"-. I'":., r—1 ■■ •■:, \.W‘« 

1 Mi,l; l'."-.n'is homrr. upwbU .,,f d^vFl^p- 

fajiiBjc TiuK tliet 



: , ' i "."-im-J I'JI- l.'ir-.pj-. Rim 

UljliCF-1 ILtlciML al tint j,yy^ (JbaL ttMOLlfL+l. 




At lIht rlFld it LACffi 1'n.^ijrF. 

Jt'f y; :I . i> n*i K;in d 

Lt. .tL: '■ Al'a. Ji-Ji. Cl VC uf tbfl U£n9ujrtri.- , |i 

lrt|.p[ MlntvHful tiydjin-m Aft*- ib'ii.- 
pli' t.i -A i ik- 1 ETYJn^gt.v. Cnqilr 

Lm ycis, injjjit 

WRITE to fhrtftry fr.r ik» 

1,11 1 c Hlu l-iKiikkd (rir- 

Ln* toniplrle deta.b, UtiBij.tirvn* 
vawjjiHf l- .n- il^l T r ptu u,f J.AtlO 
>[ihw*0th do,.j Eiiontnn, s-4cc.it !fOW[ 




LACO OtL BURNER CO, 1 » Onion ^Ute. CritWOkf, Iowa 




We publisli books cm more than 100 practical, tech- 
nical and scion tide subjects— including air condi- 
tioning — automobiles — aviation — Diesel En gines 

electricity — formulas — 3 narb i n cry — m ode I rnitk i ng 
and other mecbanJcal subjects. Sent ou request to 
any address by The Merman P. Henley Publishing 
Company, 2 W«t 45th. Street, Mew York City, N Y 

INVENTORS: 

GET MY NEW FREE HOUR, Ute my pgt-gotiB], canfldcnliak 
pittnt service, Send for free facta on patenting 
jtm your Invention* Also BuggestloiiB on financing a 
jfl ti pal eat application. Reasonable ft+s, Deferred pay- 
V 1; i menta arranged. Writ* HUGH E, McMQRROW, 
Registered Patent A Horne j. Dept. 309-H, Barrister 
M Building, Washington. D, C, 




RADIO HHIKI 



. inrun, .i.uuj iimw in 

Ldln ■crvupinc- IhTPiiifC?! yuu n.u I i^HJ >■ 
pay J-oh Ip [(juim . Indue) pfc ^'Vl'JV - 
I radlP, ampl Jfltrt, tejlt.rlftlun, .ind 



PREPARED FOR HOME STUDf 

TliC only lnil«-plfi( r il'(l bEjmc’-jrbuLly ■L'tHirjEp |p 
prav+lcwl rnidln M-ervicInK. "" 
for .1 p-ewril j. 

thing mijniji . _ r 

LrahamUtBrn. SHrafllrwt dnln nnly n p;ihv Ip iiii- 
■Irrwcanfl, riiYfra fjielfl from funrlpcn^li- 

SsfTB ID advance ^->n-k. Mon? inno aon bnw 
t+b- 1 *" it li 1 " |i;efift'4l. flrcati-rit value in UndTn 
Irainin#. l.lmllni -quantity, St)4C4«l prlrp, 
Sl.un, pontfrfc. 

SUPAEME PUBLICATIONS. 

ara? w. 13th si. , ca.l^gd, in. 



CARTOONING 

To those ournest sUidenta of this fascinAT Imc urofc^Joa 
who rCulii*e Ihf julvsini^ge of Ft:USO*NAL iN^i’HVC- 
T ION by Si national^' known rartoonlist* I otter n ay^ieta 
or study reconsmejift-efl by Amerk^'s kirehioat ean-ooit- 
isie. U-S near like private lulorinE as Is iJOKSIhlti lu 
& Borne study courts. Write at once for free [SetkJLs, 

DORMAN H. SMITH. Box C5J7 t San Rafail, CaTffornri 




P 


m 


m 


1 ENGRAVING 


TASflPr*l*t 

■931 



TASPFE . *u?jd'a lar^ni baiLden of camplete PH-iw.Ebjfiving PJaat*. W« sup. 
Jdy ncitjptpfri, pnutorLe*. luph mJiwlf and iadro duals with 

pcfjiLSLgn built t qiujMtehf. and .fivt fl-ntough trunjng in Fliots EDgnvuf ud 
Plwteifriplijr, (homo » reOdcricft) — all at It» pwiI C*ii La an iwputkiUy «( 

piciartj. Rif TOCUfy wartiliig fall ur part um far tnkeni. er apen y«ir owq. 
Will. paying fcaOnwi A,muUlff ] y ■mall iti^sitir.rr.t. Cai?i or t*FHIP. Cxtljefl 1m. 
THE AURORA SCHOOL or PH 0T0-IL?f OR A VIJf 0 
btft PM ~ Ttofe' 13*%. Aaiem. j£o* 



b A* ?: writmgr to rrf/j'crf(>crs jrfeoge Tijcsifto-n Popular Mechanics 
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NEW INVENTION 

I Continued from page- 20A > 






II 



ANDY for the storage of food or liquid 
containers, an arrangement for build- 
s ing a cabinet into 

the back of the 
automobile’s front 
seat has been pat- 
ented. The cabinet 
has doors for pro- 
tec t i a n of the 
stored bottles and 
other containers. 
A large door, clos- 
ing the central compartment, may be raised 
to horizontal position to form a table. 
Locked in this position, it may be used for 
serving a meal on the road, or perhaps for 
a game of cards, writing or similar pur- 
poses. 

Y" 1 R EATER control over the beam of a 
flashlight than in ordinary hand 
lamps Is claimed 
by the inventor of 

an adjustable re- 1| 

fleeter. The reflec- C ) 

tor is supported by Jjjjt 

et T the supporting 
arms of which are 
adjustable longi- ^ 

tu din ally, Thus, 

the reflector may be adjusted from a posi- 
tion covering the lens of the flashlight to a 
position parallel to the light beam. Rays 
from the lamp may be directed by this 
means as the user desires* 

\ MONG the additions to water sports 
J 1 equipment is an amusement device 

consisting of a flat 
float board which 
may be propelled 
by the user. The 
device is designed 
so that the user 
sits in a chair-like 
portion of the float, 
— — ' — with his body be- 

low the water and 
his head extending above the surface 
through a hole in the board. Paddles by 
which the board is propelled are operated 
by levers worked by the hands. 

(Continued to 54A) 



More GOOD JOBS 



DRAFTINGS 



Call* far Praltimcn Arc Increasing! 

W (tin -fills uro^ Ll .'lee! Liiitlu — raj brands 

I 'Ll i l-.l j lt;C£ — nil ■■■oa 111 # up" . . alt 

m-p .rriEI i clk (br L irni'c^inr-i'j. S'ew It elds 
like Air i'utLiJi luij.i :u* nnii J)u3#r.|H. join 
,ifi the rail — tiii’n ms- irmri' treirii^! 

tfA r’fS M P" N T f'cinif who read thie 
ndvnrtlflemenl will drj nnthiiiA- Other*, 
smart enough to realize this meant 
Opportunity, will Send A Post Card or 
Mall the Coupon for Free Trial Lctu ». 



Thin CTomcilebr Dr* win* Out- 
fit., TdCila <ni,l ta 

ei'ic-ftyco 'J'erli llvnir-feitldy 
Mtuctrnij, in Uruftine- 



TNe rlraltPJJiBfi’a work comes flraf, When business: ImproveK 
. ftTuj n (i Jmproviiitf . . tturf 15 H)Mnictien ffDtk, 
new lnilldmcfi. new maeninee, repaint null reconatructlon work. 
All theae nmsl ffrtt be UU,[ out oei paper. So the KIJl^T Ittuu 
that ffiittl tin Itired Is Hie DltA VTBM AN, 

Drafting is Well-Paid Work 

Dralllim in clean. instrestlnfi proffiFslonul-rype work. It iioys 
well lo plart . . oirpm retl t,.]ijwirti]nlTJefl fnr promollnii. ydy 
new m prevEOdK training or PJl.ierlenr'C , . Jio kljoi'I.;+] mlent-— 
to learn I >ruf ting. It Is one of UlC SUirttEesl employ merit Jidda. 
-No machine ever dkl Ihc UraltsmBn'i work mid no Ina- 

clllil# can he Invented, l^o your job affrays tetun . 

Learn at Home in Spare Time 

\0T ill ihf Collcvt in Chlaiffit) by rhe riU*-J. noting. easy. Ptcji- 
tiy-sLen plan originated by this a 5-year om school for limits, 
incn. I his Is the way thousands of s-uccessfnt men started their 
career*. JJegLn jrOtJ rs wlChmil dcluy . . . terms lire Low . * . 
Jtrut we lieEp y oll to a jol> when. ready. 2-Send now for 

_ TRIAL LESSON in 

*ee DRAFTING 

Sb tuple (tils easy - lesson tygiem fit 
Teaming Drafting. Send PMt Curd or 
Eh la t-ocip<Hi. No chkrme now ex Eater 
for r h i r= FREE LESSON. Froic Id 
i’uLirNcir how cjity El i* la- learn Drnfl- 
En£ by Lfcnj C.T.C. Method, 



CHICAGO 
TECHNICAL COLLEGE 



C - 200 Tec held IIS E. 26 th St r>et f € fi l ea go, 1 1 1 i n*l *. 

PliMse ft rid me FREE Trial Lesion sn Dli.AFTINO 
tltid nhciw Tbo how I rail prepare for grind ppsitinHs ill 

spare time AT HOME. 



Naiaf,.,. Am. . . , 



A 0 1 Lr r 



r. O 
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SENT FREE I 



Hr Beginners 
or Experts 

^ V f 1 1 r o n h 30 fan 

iHVlWHtftw] every wnri. 
Lty 22 well know ii emMn- 
Ciprs and arehlter-ta. IJr- 
Cuxe flexible hirii'SIriK. 
nearly 2,001) p-afieS. 
[, r p40 blueprint#, r-haflB 
find rlhujraniB: prepurri 
ymt For a kuod drafting 
Job i ii rsiueti a rtl cal nr 
nrrhltflctiiruniUcfl. HenT 
ror If) rinyiy rre* u* tf 
yon mall enupon Im- 
mediately, 

Tlrast Instromenlsi 
Included 



OH APPROVAL 

S VOLUMES BRAND NCWI EDITION 

> ■ 1 1 1 > is rni'intea a day with these W mS- 
DKIt UOOK^ can prepare you lorn uuui 

d tuf ll;n.ij job m Ikh-ih iha.u a yenr .\J i j c-i ijl r 1 1 - 
cal find archElec Cora! tlreftinir Tram sin. pic 
straight ILjlfe) Ur Jinpo-rlant cumplrx |)tnnn. 
A ■<}*-!. > n ! a fim,* Built especially for t>e- 
ulnners, for mvh writ Si only aru hsiriaf 
aelLoollng. Ural tins room practice. plus* 
KNflJNEERIMG. made cany and clear, 
I nel u lIv* complete IntorniiilQii tin 
blue print reading for bulldlnri mil 
machine irndes. 



i£j 



Big Field Big Demand Big Pay 

CfciRnp«!*Ilt ilnrinra^n l«''* lirrmlJr n*»l* I t Ifkl hu* In. 
P-l| build inc Mid mUTlU'lrirfiirane Mum n L ffl l:i (7 A. CO 

h nreL. Thrit'r iuil Slir IiffiTinini- >"Q FL P RAFTS- 
MEN JUVE THE 3E4T CHAMCKfl Fi Hi AP- 
YA.VCEMBNT, [funnt. fu-mitine wewt, m? to 
Itnra »r.'S do. J..r*2 fl iq.ulrA.lr wit'll ihtei boaxi — find 
•r j jp o far * m inH wi 1:ii year**!!. 

)l.ir J | r “=.|j ■k.lfi'n |? hi , #1 fc 1 ■‘i 1 ihlfir jAl A m<r- ’ 

7>rAm-.il n-rJp n--.u- #t*»k to all NAll'r 
/o^.m+ .-prJ.-iji^diii cf JrttfNwi'. Af* 
fk^fl ii h i/vjrfl K*r* lin -4 EA* flM| t f III 

Corn plot c net of dm w Lns Lnstroni eu E a ! f j ou 
Head for these ilrafilny honks NOW. 
Thp.sc Insirn trie nr Bare made of (liftin' 
est nf German sliver, lire ahsoluiely 
accurate anri arc packed Ln velvet lined 
leatherette pocket case. Tteal SIO 
value, hut included with I base buoka. 
A ff! ERIC AN TECHNICAL SOCIETY 
_D_*pt JD3 H^Dr« r! jt_ 5Slh_SL. *JCh Je ay o,_IR. 

Amirltin T^Kiil^ei S»d*l Fr C*IP<, OlH, Wf*«T at S9Ur It.. Chkn*. 111. 

"■ b:i J lop ill des ’ Uuil N#- i TGluiii-B *nL iif d ftif-lr.!. ! will (inv Ik* t*r r*n.E* J*. 

rlurc-u. II 1 Phil. I In»r l>tn>k» fcn I 0- d*y* «,ad o»* i-uu n>:l'-,li.« l«;i >1 

J ilirkl* i>? kMp tbin. I ■■■H ptml f 2,00 i.hrr Hi d»T^. tk*n pailr Jfi-tW * uniil 

T 2 ^.S:i, iliTi nd*«jEii>b( fifr*. !■ T""i- F*nl iRtppt fi-jawn >ori iarlqd* 
lil i^r mil ru L. mind .SI BD-iGUrf lpp OrLilirarp 

JfP4f *--►« ■ 




■ 111 k 1 PE -r 1 ALhIIIK nil. i»* i. Pvi!.lii ii, *Kn pkl>'«f * i. Kin » mi.il h:J,.-n^m • l r.:l ()u| 

. r.1- 'miifiilM BI4Q h* ■ Tmtmf+fid*. 



i^fv' “ . " 


Myd 


![ y-AI'rVNiV'iCE 


"OX- 


II VIETI^LS 


j"iiX 


rf a n, 


([ mcdpA 




f \ 




1 1 WIRING 
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ft RACrtO-TELB. 






VV5RINIG 

Vol.W AUDELS^yy ELECTRIC 
LSBRAft;Y">f Master Bobko# WmiNQ 
1 200 Illustrations, £ NL 9 
House and Power Wiring 
Diagrams — Problems 
and Calculations 
fully explained in < tear practical 
languaKi*. to use and under- 

stand lilt- Cm ling ludp.s find hints 
for all elei.ti'ieal work^rsi lliat 
will «ave lime, trouble and 
money. 

AUOELK NEW FLECTRID LI BR ARY— 

A |>rciH rces-ivc! ] tuiu+i Siudy bnil llrrereiyre 
L." tMj r^L*’ iri ulijiIhuI electricity. K»;y lu im- 
drr?Uiiwl, JuJjm- mill uoih'i-icr h tildJnly 

'em Urn Tor u i-wuplclc a-ork I n & kuon leiljc 
UfT modem elnetrtrai prjrnrc. netesitarj- tfl 
(!'*ry elsclricliin, rndljiciT, ruec-hiiili; ami 
Biudenl, 

LEARN THE. A U PEL WAY[ Ton ask 
the tiLU'.si Icui r SlmIcIe Nun J-iliiiiry 

Kh-eii the aii^cr -»50D UmidirieLl cm time*' , 
in.ii'iih [llwslriH jijns un<l tiri-rlfn 1 mdaiM - 
ttoiiH mnerliLK fflitHlru rJiiii, Oneratlim and 
M aril I ri l l Malntruaneif. 

BOOK A MONTH PLAN -Order rt,r ^.,3- 
lime lli.it lntere*tit iwu -ti>jjv: We will 

A|L nd dial '.oJunif tin T djuvd' free irlal, U 
the Iwwk )ni|n' j'Eisf. pcntl mi S3. rid. If It 
does not lit-ln ynu, titiill hotik barlk to us. 



The*. Oudel i Ca. t 'TO W. 23,4 St., New York City 
Hall VoL. VIS OH T iL'ivs fruv trial. If n K. I -wil] rvjmt 
St.VIl uthiTT-L-ii^e T will rrturn Ii. Ali-ii nlviii-a. B rnd 

further* I II fortn n 1 1 rm Ml ihv Kltrlnt I Ihrrtry— tin 

i it.) lE-BLlon untesi I in - :iil:-;ii-il. 
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When writ in it plrflW I,nri/inn Pfi/Jt/frir Jfi'rJtillfli-ft 




Offers YOU COLLEGE anil PROFESSIONAL TRAINING 

Majoring in AVIATION 



Accredited by the IIIlijum Super LtUcndcnL of Peddle InElruetiiui. I'.S 
uitPHH-ed ud a Ccmniertiaf "IruumL ind Flylinjr srsioid and MecliaQlfi' 
School, Open to Ini'll ichool kTudUaLes. 

FOUR ten rid 1 lead to B.£. deuroeE, in Prefeiilanal P dctbiQ, AcialiOrt 
Ojidi-Slieti?, Maintenanta ertjincerpitD, Aflfonawticiil Euftinrcrinm, 

AIX" Hl’i.V TR.UMyC PLlN KS :i n- ii.m-.I in npifi- - I uri ill flljlhl 
(rain Lin whicJi prepare! grjHlun.lri fur alrLItip ttijrhi uperaiiuris. 1 1 ■ 

□f gradijiaLaR ■enicr air Lrari£[Mjrlalltin in NrrtLi an -1 Suuili America. 
'IH, Odd EioutE llintiE training eiren. GjD hrurs beine flmn tntmlhly. 
FACULTY or 3-1 BperLatiita In iiirKHM flelda OT afUlkui. 

I JC-SJ irradnnlfE. Kuiol tin nil Llml id to j Inrut .d 3AI0. 

liMI-atre airport, 11 IniildinkB (Ivroled Co bc^uc-I purpuaea ercluairely. 

normLlurLeS and dining l~UL at the Cnlleiti*. 

spilng Term March J", Serui jmsieard lor new dO'paEc fiitaloii 

l^lFi VrAD Registrar, Ddp(.PM-l 

I till I tfllt PARKS AIR COLLEGE, East St, Lotife, ill. 



Sever Wonders ^ 






Pictured In Fl‘1,1. I’OUJU— K»Ch. 7H ?C 
II.) ‘ 4 '. .vend only i*'K to eoetr unfrillwfl 
r</xh-. TJh* wundera you have loiiKCd l«» 
net mifnl^iructed from recvul ttiHeOverk-A 
and palmed! by fa-nnnja 41 J -1 I.ht.-s, .fik you can 
view them at rtie tigSpht of thesr ulnry unit 
reud Ihtir Wtorifei. 24 ]iak r i’ hotikk^t. Etlu- 
ratlmuitl Kmmciihlhul Mall 10c to 
WM. if, iviSB* Co.. i>ept - ,V7 \v«t iTiiiSi rrt't, New York city. 



Established 

1902 



New York 

Electrical 

Atk For free booklet School 
44 West 17th St.,N. Y. C. 



study ENGINEERING h<£ e 

From A Ctiaderedl Institution of Higher Learning 

Jlume 9tufl7 tniars.** itn.llu^ l u p(,jrref.e In F-lPf-(F(«lt, Civil, Merhan- 
ictl, DnifLIiiir, ArY-h.ll.rctu ml, AutomoElv-e. SE<"nm , DltDel. A*. l T*irLp.i,itlC'A] r 
Kariln, HtrurtUnl , Mlnlnv. tnct'UfilrJpl, Hlytiway. I'Ptrfllmin, Mariih*. 
Ftefri Ecrjijion, Air Coinmiflrilns. ClwmlT*] Enciheerliur; Art": Stirntta: 
f , hLl<-.‘~ifph 7 : Kducalittrr: l*nhllf TTt-Allh; PsYr’hn'IirKn r.iiiHcilui^y'i Phy ale*, : 
rhemi^lry: ■C-euLcrpy: Hoi. Sell' nee; Tbeoh my; L^.w: AcTlrutlupv; Th±i,i- 
mm TrAiBiru; AME'imtEn* 1 ; StfltiMli*,; Adr,] Ssln, Fsurwlrd IWk tlkeri*fr'l 
McKinivy-Bpoa-eYett OrAdiiatr CpIlrtTrs, 4230 Cl^renidOti 4y?, r 

TOOL & DIE ? e a s . k c^ 

Mar-! , ■ i . I --1 ■, Tnule. Ivlol n cirm*apaiid.phee rnur'.i 1 . Praetleftl shop- (rain., 
iilg ill till’ world’ll li.idui»in*l I'l'iiMT. Wrltn t^nlny for full Ilk! DrniDUvd . 

National sqwpol or michanical tbadts 

BtpLIM das W. Lnh* It. Chicago II i 




ITlff cantlns 1 , lor winhitiinW wnni':n In ww 

nr rowdL-4 riel4 with fbrriqqui mstkj**tlj-Ad™rtl«4l 
ilixrvrr Hiw (*f i .Y-oTt, exetsaErp Uni ferina S‘i!ttm- , ">si- 
l-mrila, fi.ni-ilalnri, hotele la^rffln. r.ten L ii«.DfIic^ni,-l-->^- 
(j-r--. rtMitiBL*, etc., tmn ImsKw-vr-hidi ■«*. n* ■-xp'.* 

rlenrc— nuirH^-cT rHrYideJtr> trt into Vibfv™, bl|f. 

tnconin |»ii»i;w;!'a. Mail j-;:aUiird (h» ;i«u(q- 

Ju! i.rir Unifunn Stf I p prYiwatatdiin. Br1u*l_ ‘miji- 
EiLe* htwI nijpri*5r-rw*fc liur wqirliWra silt— rent k' 

UnnyFR Ssi West »th Strtel 
nUUVLK Pfl , tiS j .5 Hew York 
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f Get Into This 
Buiintii Now-* 

a btisiTicss which is so 
new that it is practi- 
cally without competition. This alone shank) en- 
able you to make really BIG MOXEY, Hotels, 
homes,, clubs, office Fmildimrs offer irementlaLts pos- 
sibilities, Out new DETHRGlfR washes uphol- 
stered furniture, electrically right in your customer's tome, 
with n new soapier ^ChflU wlii| 'fed into D R Y suds, No 
[iffttirf toucAe* the fabric, therefore the furniture is ready for 
u-c Foon after cleaning \Ye have helped hundred- i.t men 
get initi business for themselves with our automatic equip- 
ment. The U. S. Government and many of the world's 
Inr nest hotel § use our machines. 

Make Money the FIRST DAY 

The Detergcr is ready to u>e when you receive it, you 
ought to be taking in big profits the first day. We want an 
honest, ambitious man in every locality. If you are ihui 
man we will help you pet started for yourself in a 
with tremendous possibilities. 



No Rent to Pay 



You don’t have to rent a 
shop. You don't have, to hire 
a building for you do the work right in your customer'' 
home. Ymi save the expense of carting furniture back and 
forth lu a central plant ; the owner's home L- your workshop. 



J. S. Corson says 

“I cleaned seven living room hci - 
and fourteen chairs, as well ns 
twenty- live automobile interior.’, 
the very iir-i month and t aii-e 
$27h.5Li/ J l!ergcr Hanson wi > <tc 
"My investment in yon r DJYj I’f- 
GER. w n s wisest I have > vet 

made. It ix my nmsr xaluedas-tL. 1 
Earrett says : * J M ade $28.00 in 
eight hours, on another jer 
made $ 1 1 00 in two and 'nu- 
ll fill' hours." Alex Galkin' 
business expanded so fast 
(hat he already has KlX 
I > K T E R G f- li S making 
i notify for him. 

Pay as you Earn 

Only a limited nnnvjnt of 
i ci ■ i li c y i s n eC J c 1 for a dow n 
payment. The balance you 
send on easy terms. Most 
men find it possible to 
make far more than the 
cost of [he machine before 
the payments come due. Every machine u- fully Cl'ARAN 
TKED and satisfied customers send their friends to you, 

A, <# . Book sent FREE 

Write today frn 1 ropy nf r.iir bwkict "Vopr Own 
P-tl % i fli3ss, Prsflts Intead of Wajts.’' ]a‘ i. n- Ec I K 
you how *asy ir is u% gut M-artr l in 4 far annual 
business whero yen urc yosir unit IIojs and ran atrip 
worrying HPrual jiibt a inb. Write today — NOW. 
SCHRADER MFC. CO., £53 PL. R«tfn*. WI*. 

VON SCHRADER MFG. CO. „ 553 PI., ftaelne, WIs. 

I Semi me (without oh I i gat inn) your free booklet telling me 
I how f can own my own business and become financially 
I independent and how 1 can pay far the DETERGER on 
, easy terms. 

J Name 

I Address.... — ........ 



No liquid touche? th« fabric whin 
Chiming *(lh the DETLHGEB. 



'I Ciu- 



^tate. ....... 



Want a Career in 

photography? 

Ulg- opT'-'JrtvmltLc* la maltn mmity! '[‘ruin iit Homo or III 0'iJi‘ romp-St-ti’Jy 
ttiuiriiil sludi">-. CoFnmi'tiili Htwi, Pa-rtraiC, Advertising, Mature I 
Color, Motion Picture Mini other liranrhm of phninirniithy. T'untoua 
eicpcrt* will Dei your teueftors . 3Plh stunr. SVml fur F>lf bpo-McL 
NEW YORK INSTITUTE OF PHDTQGR APR Y 
m Weil 33 SI. roept. ^ Ynrk City 

WANT A STEADY ™ JOB? 

I TRAIN YOU QUICKLY • PAY ME LATER! 



1,11'n « ni'ii' 
Eijily, ; 

Sola. S-rihltor, 
liwwl M*rba n 3|,»; 

eDiiiihn. 

Etr[!j.ic; 
A-UtU PM titinr ; 

Uv. ^1-0 WRHiBt' 

WtI-U At IliKt-l 



W hy JOIIT life fcuaEjnc Uiw-'p.n- — TRAIN I", r n 

jLpi.ljt uh< vuti Wji - :,i, I pnmoiiae nt.i-Ortuiuiler! 

MfYltflltr '■’.(•l-.ri, rRACTHm. I r LLI, I, .L tlUL,, 1 iV.Fffi .-.11 

tnp -1«4 rt au- Lb* 

ifLcr IharauiB 



iltaO- ftif jtiif- IVl ur 1 tuE I 'ibi riiln, pu.y 



Mr hTF 1 nil. FUCK blhit JIVAN lirli fln qilli'-k <#*y Hi 
[, JK [w j. ^1^ Writ* l*j iLr.nrwt. pclumj TO- 
DAY IXip-t. UJ-S. 

McSWFENEY TRADE SCHOOLS 
Detroit, Mich. or Kansas City. Ma. 



TOON YOUR WAY 

to SUCCESS/ 

DON'T COPT - LEARN TO ORIGINATE! 

RAVE BURNS will teach you HOW to CREA i'E A 
OSUUJSAL CARTOONS 11 huomc OlJT. you qrn % 




fiHL-L' Course inu It triton j and 600 iUuilrBi'tHiu. 
if'i'J snn-i irnd ajiJrexr far free gAtufts. Only, 

RATE BURNS SCHOOL. Dcpl. W Jnt 3lSi CLEVELAND. 




OHIO 



Correspondence Courses tn 

RADIO jrti ELECTRICAL ENGINEERING 




ELiCTHlCAL tNQINEf RIN4, U*L poon ; n o! ^iiJr tlee 
ifajWf rr i . Vt- n ! un d fir* ta it d 4S1 j I f . Thc-ury mafic coa-y . 
^NCiHECIHNiL Fill-* Srw couth in r . ;.-jl'lir ^iiil^tn,, iiV,iJi-#i«-ule 
t* b* Piwpr-Hrvire ir>hS. rp*l ■ • I r I- -Li • .■ 

_ _ __ _ X ill ber mwm. TMtirmF parmenl i ' 1 , i ■ • I tin,!,, 

FDpp MJgJirfcll #api>a «r «cira«l fntrJui*. li I. 1 4 111 . --r, ■ »■: 

1 n fct LINCOLN EhtTNCCRINCt SCH&0L . P<" 931-P ?. L ■•Ktlrt. N*fcr. 



AVIATION 



01 1 1 1 *! 1 Aviation 1 nt t n u' r i-oii fuf 
lh.v Layniaji, iu-r Ihe pittrt, tor liiL’ 
iriiduuic. Jiinl for Hue j:muTUI> 
sebool libstniiolnri The trAn*-part 
llri’T'** mclliwl of ajiuciYili-feud «VlnCitrf) I rl^LmetiOtl, t’UM. 
Ptni’f 1DS0. Wmp fOT FRkL rkmalar, 
THOMPSON AVIATION PUBLISHERS 
A336 Wuudweird petrqit, M «l>, 





t Hobby of Hobbies 



for Young Men 
and O/d Men — 



Yes, the ace of hobbies for 
Young and 01 d + You will 
think so too, after you 
have finished you r first 
piece of WOODCRAFT . 

It r s nn absorb iue: bobby. Through 
out yuur life, you can make- lovely 
livable furniture, aluo lamps, 
hookcudtf, etc. Start witlj aaw, plama* 

3 iui ii rrulf l:P k $1.L"S beroll &a.w outfit. 



a 

Won*r 
Maher 

The I53D 
CYaftnrrisin's 
tiew eatuluK 
No. 12 
Is a veritable 
Btorehnuiy] of 
VtP'todlltA 
farU for 
"WoodwoTkers. 



Write ’fev Book 



EXPERTS: You I CRAFTSMAN WOOD SERVICE OO.. 
NEED ibis cat*- i 3733A S. Mari Glroet, Chicago, lit, 

Inr and Ruveri I T endlope t Or (atamn* rrf rftinl f^r 

^de* k™ 22S ! wtah P!? 150 a0DcJ Bargain 

pumc. Keep pcAUhl ■ CfiU]oE t(ie woodwoTto n. 

and up-to-date I 1 



BEGINNERS; I 



Kama 



special detailed t I 

direction* dtt ! Addre^ .. 

“How to Start." biamvwiH mi ■ mm « aJ 
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TJie leaders of the tifjfl 
leti yean u-ill largely he deter- 
milled in f/itt next ten montlijj 
Will yon he nne of them? 



m mo i 94 i 1942 1943 1944 1945 |Q^0 |ty|7 jty|g 



Will You Be Clerk or Manager 

Ten Years from Now? 



"r>URELY ( this could never happen to wir,' + you pay — 
Vfc "that I should he sitting at the same desk — I hi doing 
CJ the same wort — for ten straight years!” 

But wait a minute — 

Exactly that same thing has happened ft> thousands 
upon thousand# of men. It has probably happened to 
nu n right id the company you now are working fur. And 
— unless you fit yourself for a better job — there is a tery 
good chance that it may happen to you! 

Unthinkable? Thaf\s what J- N. Dixon of Columbus, 
Ohio, said to himself. Yet lack of training kept him 
slaving away at low wages for a long time. 

TRIFLES INCOME 

Hero Is Mr. Dixon's; own story — "Just after I returned 
from 1 lie war, one of your representatives found me 
plugging away at a bookkeeper's job in Marietta. Ohio. 
He performed a real service and explained to me the need 
Of further training, and induced me to take the LaSalle 

training in Higher Accountancy, After a few months of 

Study, I secured a position with the Trust Department 
of a National Batik, Tills was tho stepping stone I needed 
to various responsible positions including handling of 
receiverships and other Important dutlen. That quickly 
boosted my income several hundred percent," 

ANOTHER AMAZING SUCCESS STORY 

If you think Mr, Dixon's Bucceei: story too unusual 
read what J, H, Krousu of Memphis, Tennessee, says. 
"When I decided to take your training in Higher Accoun- 



tancy, I was a clerk. Today I amt Chief Consultant Ac- 
countant for tho lb S T Engineer's Office in Memphis, 
Tool Whatever sueoewa or recognition I have had, I 
owe to your training. I have had no other specialized 
training along this lino. Your method of teaching i* not 
only instructive but highly engaging, I have observed 
other courses, but firmly believe Ladalle has the best 
to be had anywhere." 

Anot her bit- of oykkin.ee is Mr. R. P, Barthakuw's experi- 
ence- Mr. BarthaJow is Chief of tho Salra Tax Section 
of the Tax Commission of Ohio, a department which 
handles over £50,000,000 a year, Air. Bartiialow attrib- 
utes much of Ids success to Ladalle training, 

SEND FOR These Two Books cmd 

Sloil Toward Big^of Success 

Need you hoar more before you Investigate the oppOr> 
t uni ties in Accountancy? 

Of will you face tho problem of your future NOW — 
and send to LaSalle and get further facts and particulars? 

Without cost or obligation, the coupon will bring you 
two interesting hooka — one a 4fkpage bonk entitled 
41 Accountancy, the Profession that the othor 

"Ten Yeans’ ih^motion In One." 

Hnwaliout th<*se next ten years — will you wait or will 
you START TODAY to realize the tremendous oppor- 
tunities that may lie ahead of you through sound and 
practical home^midy businOKs training? 

Measure your grit acd ambition by what you flo with 
this coupon — NOW. 



LaSalle Extension University A “SS™® 

Dept. 364 -Hfi CHICAGO 



Opportunities la Accountancy — Check helm* and wo wfll Bfmd you a copy of "Accountancy, the ProteegldO 
ElJftt PayH." aiau copy of "Ten Veark’ PmiHDlbn In One." all WilhuLit, Obligation. 

□ T¥j rf L n . Leading to iKwd Unn as Auditor. Comptroller, CcrtlflenJ Public Accountant, 

I Uglier Accountancy , AEcmmLant. etc. 

Ot bet La Sip He Oppot t uni tlua : II mure interested In Olio Of (jifi other fields of UUSillOSd indicated bclu W* check that, 

CRuslnens Mmagcmcnt □ Traffic Management C Stenetypy 

□ Eipeft Hoohktrplnit □ Law: necreu of LL- D, □ Business Cajlnti 

DC. P. A. Coaching D Industrial Management □ Commercial Law 

O Modern Snlpiin^aihlp □ Modem Putlncu Cur respond cnee □eRLt.-tivc tlppiiklDl 



Nam* 







Present Position. 



...Address^ 
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Advertisements in thii section, 35 cehts |»cr word, each insertion, minimum ID wards, payable in advance 
To be inserted under proper classification in April issue, copy should be in aur office February 8th 

April issue on sale March 1st 

Popular Mechanics Mnpuiinc, 200 East Ontario Street, Chicago, Illinois 



YOU’LL PROFIT 

By reading and answering the 
classified ads in this section. 
Hundreds of opportunities to 
make and save money. 



Mr. F. W. Johnson, 

Popular Mechanics, 

Chicago, Illinois 

Dear Mr, Johnson: I am enclosing another check for SJ.QQ for 
my advertisement to run in the November, irrutr Kindly ran 

this same advertisement in ewty issue ffirougA the May issue-, 
As nrt advertiser tar the past IS years, I find the cost per reply in 
the Popular Mechanics less than any other medium. Not only this f 
but the customers secured through year magazine art better 
*‘&penders, ,, Very truly yours, 

{Original letter Oil flic in our office) W. B. KESSEL. 



AL'TQMOnil.ES— MIDGET CARS 



CAN You test a Used ear? -’Ingenious 
Used t:ar Tips’' shOw£ how. Sene StU: to 
Box 49, ataLiui] Y. Brookl yn. Mew Vor fc. 

AUTOMOBILE Mechanics who want bus- 
iness or earn, extra money write tor sam- 
ple* ant| details of nationally distributed 
self locking Triplex piston rings, Eliminate 
re ’■horLTlK’. Guaranteed life uf car. Fran- 
chises valuable. Some territories open. 
Triplex. 22GE Sooth Uhl on. Dept N, Chi- 
cago- 

MOTORIST — Nrw rings or rcbore unnec- 
essary, Me lor Rccundi Loner Tablets does 
tire work, Buy them from our authorized 
dealers. New dealers wanted everywhere. 
If no denier is available, order yours direct, 
postpaid C O.D. w. S Anderton Products. 
Dep t,. A. 49?, n h St., Sg n Fran etsoo, Calif. 

GARAGES Need tire repairman Posi- 
tions open. Profitable business. Sis les- 
sons home QT shop teaching, Process Vul- 
canl slug School Eag le Paws. Texas . 

OAK Barer — Wiper hose installation. 
Postpaid dime. Motor Specialties, Box 
8849. Wilkins bu r g. Penna. 

MIDGET Two- pass-on Her autos, midget 
racers, midget motorcycles, motorscoatcra, 
motors, wheels, ports, plans. Hand boot 
catalog , Illustrations. 20c cm Ei. Midwest. 
BOS 1353. Chicago, 

MIDGET Cars, parLs, plans. Priced 
right. Catalog 20c, Derby Midge Ls-, Wood- 
Mott Illinois. 



R & R Mfg, Co,. Anderson, Indiana. 
Racing tars, midgets and speed equipment. 
Ca talogue 25C. 

1938 IGNITION Supercharger. Quick 
starting, wet or cold- Hh Lease, pep, power, 
less carbon. El. 25. E. G. Bales Co.. 321 
Broadway, NrW York. 



BUILD This power ful inexpensive super- 
charger for any car. Acids 'Up to 8 horse- 
power. Complete pLans 3flc, (tox 633. East 
San Diego. Cullf. 



ALUMINUM Alloy pistons, automotive, 
aviation. Diesel- industrial, marine, midg- 
et, model, motorcycle, outboard. Finished 
or soml, Jurfs-on Mfg. Co.. Hedge and Gil- 
lingham. Philadelphia, Penna. 



FORD V-8's. 1934 -19361 gasoline saving 
dfivlce, £| Wolert Co., 3423 No JQth St r 
Milwaukee. Wisconsin. 



MIDGET Plans. parts, kits, Catalog. 
10 d. 1+1 k ps IM used motors, midgets, ports. 
20 c. Details free. Shipps Midgets. Res 
543-H. Zanesville, Ohio. 



TRIPLE Any car mileage performance. 
Up Id S15 day servicing, Send one dollar 
for easy guaranteed method Carburetor 
Molar Company, Box 596. Wichita Fills 
Texas, 



AUTO TRAILERS 



BUILD The famous, low -cost dim Dandy 
Cabin Trailer. Complete plans and in- 
structions 50c Plans to busld the beauti- 
ful. streamlined Jim Dandy Cabin Cruiser, 
Si. 00. Ti-iilLer Builders Manual and cata- 
log of trailer parts, supph es and equipment 
— over too interesting, Illustrated pages. 
2 ac. Order today. Satisfaction guaranteed. 
Trailer Supply co,. 41I-A Jackson St., 
Wausau. Wisconsin, 

TRAILER On: if r 1 mu ructions, plans for 
building Complete listing parts, supplies, 
showing prices, Send 25c today. A. J. 
Stepb ana. Kansas City. Mo. 

FQPULATL Mechanics "Family Trailer,” 
complete illustrated plans lor building in 
shop Notes for IRISH only So rent .1 postpaid. 
Popular MeehanLca Press. Room 2QQ 

£. Ontario St., Chicago. 



AUTO SUPPLIES AND EQUIPMENT 



REG RE FINE Crankcase drainings, re- 
quest lnforoiulion. Zelbull, Mount llalty,, 
K J. _ 

A STAMP And Quarter for idea worth 
550.110 to garage and service statLnny New 
Ideas. 407 Vhh H orne. Musc atine, I owa. 

BARGAINS — Compressor^. welders. bat- 
tery rhnrgrrs, car washers, attractively 
priced. Terms, trial, Write for bargain 
list. Halbart Automotive Supply BOX 
M-89S, Troy, Ohio. 

FREE Wholesale bargain catalogue, auto 
supplies., equipment, tools. American, lies 
B edfo rd Aw.. Broo-kl yn N. V, 

BUILD Half Inch drill from automobile 
Starter Plans bile dollar. Imperial Ga = 
rase. CLarkatm. Ontario 



REFINE Used Pi] without cost Partic- 
ulars^ F, GerWln, F airy lew, Oklahoma. 

RECHARGE B;i IE cries chemically with- 
out, electricity. Harmless Formula aUc. 
B. Dunn, Box 214, Middleto wn, Ohio. 

PISTONS And rings for autos, trucks, 
tractors, motorcycles, airplane*, outboards, 
Diese l. Bette r way Company, Minneapolis. 

NEW I Your automobile Mop light be- 
comes SL stop BuLde. Attach SeCo behind 
you r spec db meter quickly. Makes your stop 
hunt dicker accord Lug to how taut or slow 
you stop. Introductory price SI. (10 3t*Hc 
car and year. Smith Engineering Co., 1R7 
Brunswick. liJvd.. Buffalo, N. Y. 



PLATING Outfits lor aula parts. Can- 
ned to a battery. No tanks used. Free 
particulars and nr oofs. GimmeUI Co 
Ave, j. Decatur. III. 



ACETYLENE Welding outfit:-,, SHU. 95; 
electric welders, &74.B5 Easy -payment 
plan. Bax 331, Ham il ton, Ohio. 



MOTORCYCLES. RlCVCLUft. MOTOR 
SCOOTERS AND SUPPLIES 



HARLEY -DAVIDSON Used parrs for 
sate. Make lis an offer. 514 E, Grand, 

Dos_ Mol m s. I ota. 

BENii lie For Illustrated used moior- 
cycte catalog. Bargains, Largest stock 
genuine Indian parts and motorcycles;. 
Indian MoCqrcycl c Sal es._ K ansa* Ully. Mo. 

MOTORCYCLE Bargains, lowest price*, 
bargain sheets for stamp. Mu tor cycle acces- 
sories Rochester Harley DavLdson Corn,. 
I3g W. Mftin St- Roc-hcEter, N. Y, 

Hi -LIFE Bicycle eerie Tatars operate 
lights direct or charge miniature Kic-O 
storage baftery. Write Kim ley. 12T1 E. 
Ferry. Buffalo, N . Y , 

NEW Revolutionary outboard motor for 
bicycles, small cans. Complete with hanger, 
pneumatic tire. Request literature. Rich- 

n rdsfln Company, Aoro r a M Isauiiri, 

BUILD Rower scooters, midgec cars. We 
supply EL res, whei-fs. motors. Lawest prieps. 
Send 10c iar p5ans, etc. Dild-Ur-Own De- 

vlcee. 5338 Lake, Chicago. 

' WHEEL Gasplifie scoot cr with 2 .-.Ur,„u 
transmission. Blue prints Sl.25. R Hartor, 
New Castle, Ind Laiia 

MOTORS. Tires, wheals, ere. far build” 
tng scooters and mLdget cars, Low prices. 
Literature and motor scooter plans lOe 

Hons aker. Mflsantbwn . P e nna 

PARTS And acee«sorLrs. Scud 10c for 
Motorcycle Manual. Uootz. 627 East Grand. 
Pes M oin es. Io wa. 

INSIDES Dealer price*, Oventockodl. all 
models. Indians and Harlcvs. Rebuilt, 
guaranteed. Dime brings latest list. Cran- 
flatl- Hic ks. Bosto n. Maas . 

ALLOY Pistana— Harley, indloti, Hen- 
derxon Excelsior. C’Seveta]td NpW and used 
parts lor less. Cylinder grinding Cata- 
logue and wings pin 10c. BaUak. 1115 
Chestnut. St . LMliS, Mo. 

RECONDITIONED Motorcycles, New— 
i:i3 ed fhites iar all makes. Authorised Bar- 
ley- David? on dealer. Whitman Motorcycle 
tc Supply Co,. 405-9 Southwest Blvd-. Kan- 
sas City, Mo. 



AY1ATION 



AVIATION Needs men Pilots. tncchEin- 
Lts. dial tn me n. sheet metal, posLUons Ppeu. 
Learn now. Free catalog. California Fly- 
ers School of Aviation. Dept PMq-li, 1^04 
Angeles Air port, In glewood. Californ ia, 
PROPELLERS For ateda, aircraft. CjlMi - 
loif IOC Runkfi Propellers, Love Field 
Dalla s, Texas. 

FLY In Chicago at the strategic center 
of the greatest dying ULClivttv. Primary 
isnd advanced instruct I Oh Free hook tot, 
Midwest Flying School, 45W W. 83rd St,. 
Chicago, III. 
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POPULAR MECHANICS ADVERTISING SECTION 



AVIATION Apprentices — Airmiudvd 
young men interested in training for en- 
tcrilig aviation as apprentices set ad on 

WtC L4A . 

HDVV I'tj (ivma wnjioul mtsn'.y. 

Folder, dime. Corrigan. Has 39], Hsmu- 

fitend. N. Y 

1 DU AIRPLANES MS Up. Located every- 
where. Terms, trade*. complete catalogue 
75c. L'aed AircraU Athfina Ohso. 

PRACTICAL Course in flying. TWenLy- 
riane chapters, illustrated. complete. Only 
Si .MV Aire ra f t p artr-.' >ry . A: Inn:-. Ohiu 
QE I liitc aviation — Airline pilots get lip 
■o S700 a month; mechanics. £200 E aero- 
nautical engineers. 4i0&. Prepare now nt 
IbkS Government Approved School Write 
ior complete f nformatloh. Lincoln Air- 
nEane A; Flying Schuoi, 2004 Aircraft Bldg., 

Lin col n. Nebraska 

PROPELLERS Far airplane*. sleds, I co- 
sted blueprints, supplies-. Catalog dime. 

1 .tixenar n PropcIl'T ?. N i le?; . Micbtgfl n : 

GRADUATE Airplane mr-chtink\ Ton 
weeks, SI. fld wools. Graduates with lead- 
ing concerns, free catalog, United A:r 

Schtioj cljjin in 

] n ’ opellerb — A ll LVpes. including lat- 
ent three blade airliners, American Ftea 
Special S-12.5G dawn. Universal ALrcrait, 
Ft. Worth. Texa*, 



A, V. GENERATORS! 



PRACTICAL Chnnfces for (111 lomobUe 
Frenerotars. cut :idvr rtlAemenc at bot- 
5oni al page ]24A. Auhcrpower. 



BATTERIES. GENERATORS. ETC. 



FLATTNG Generators and motor ifrettrf* 
atOT sets, Write far Information Hobart’s 
new Una Electro pin ting equipment. Pay- 
aunts Low ns SI 2. -30 monthly. Quality A” 
h hi nes. quick delivery guaranteed. Hobart 

Bm,, RB M-392, Tray. Ohio. 

LOOK! 1 33V 650 Wall "EleCtra" wiijct- 
eharsers S35. Super- efficient Aerodynamic 
nrotHlern "Elect ffl." wind generators. 
Factory prices, TJljt electrification manual 

’re* K . ; I::-. r II!.’ , .SI Fna: Aiiinv'snts. 

1 1 V H.llT:-:r i « v- il iv 1 1 1 tir ! : u r i; i j C u, I 9 &<J 
ior materia) pi ii s used ear generator. 
Copyright instruct Epps 10c. Wesco. 452 

Term] pa E MjnneapoEi.i. Minn. 

PROFIT- Rebuild! ns batteries Make 
vuur own plates, listcrmatiun 25c »ra;:il, 

I ■srtsco. H ex a ir. fl ie ndale, C a lif. 

GENERA TORS . Motor*. alternating anti 
direct current. BargAlns. Electrical Sur- 
plus . lfsaa M ilwa ukee aye.. C hicag o. _ 
EDISON Lifetime storage batteries for 
light and power. Eliminates acid battery 
Uisi-OM'-. Long guarantee. Alt kinds re- 
built ftenerating plants, motors, find mLs- 
c£-]lani-mj.s article* ill bargain prices. Pr-tE 
Interesting literature. T. Hawley Smith 

C o.. C roton Falls N. Y. 

13 VOLT Heavy duty generators StJ.&o, 
Save money on new, used automotive eler- 
r ratal parts: free catalog. Stale Ignition, 
52 -Cullerton, Chicago. 

EDISON Storage batteries- fur liyht- 
power systems. Non-acid, Odorless, fif- 
teen year life. Fire year unconditional 
guarantee. Bargains In complete lighting 
.-vs tents. Low prices. Free illustrated lit- 
■ rSlure. "See-Jay'' Buttery Co., S3 Ster- 
ling A vc. , Vfihkrn. N. Y. 



ELECTIt IC AL SUP PLIES— EQUIPMENT 



BARGAINS — Arc welders, also matur 
c'Cncru tor. Write far new bargain Si at tell- 
fng needs, Hobart Bros., Ban M-397, Trov r 

Ohio, __ i __ 

ELECTRIC Eye SI. Hit Electric eya book 
Literal lire, catalog 10c. PhctutKll, 
CN'pl- 85. 9 6 WnrrelQ. New York 
ENIIAUST Frill-.:, t V': v ‘ y : .■ 1 
and shutter. value, complete S33.59, 
Miederat Cm., TOO E, it St,, C hicago , 
MAGNET, New alloy, lifts 50 times own 
weight S-t GO. Advance, Itfil-Pt rdJnnvm>- 

nils. Minn. 

ELECTRIC Engraver, engraves till irt-t- 

al.s deeply, dollar, liudsoh Br«s.> Eftst 

Byracim?. N. Y. 

ULTRA Violet— Inin red Dual ray 
health lamp. Two eerntrate UfiltS in Pile, 
Promotes sun tan — vitamin "D" Auto- 
matic control. AC-DC current- (3.39 post- 
paid, DL'Ealls. Beyer Mfg. Co., 4&13-P 
COttlMic OrQvc, Chicago. 

ELECT RO- SCRIBE: Electric pencil 

Wnt-es. engraves all metals, ELPO postpaid. 
Details-. Sever Sfn Co,. 45li-K enttage 
Grove, Chicago. 



WELDING AND SOLDERING 



T5-31M AMPERE Arc welders from DotJge 
generators, Complete plans :tqe. inn othi r 
generator chauff-es. LeJay Manilla muring. 
347 LfJny Bt nltllng. MLnneapplJfi, Minn 
DQDOR Arc -wejder, 25-125 amperes, 
0-40 volts tf.c. I Two Dodges 25-Huai built 
irotn North -CaAt 12 vo3t automobile pen- 
crators without rewinding armature. Plans 
SI 00. Welders Club of America. AB-3422 
M-Mairt, Chicago 



MACHINERY, TOOLS AND SUPPLIES 



FORg'- 1 South-Bend lathes.. Mil Hoe at- 
tacbmeota. universal movement, sg. 
Threading dial inmeator S 3 : a" four jaw 
chucks. ¥9 5U Unique M;imji:ictumu- Co.. 
-SHul North list Ave. . Omaha, Nfbr. 

TREMENDOUS Surplus u( li'iclory toola 
fleiliog out. Drills, tapir. 113 * 4 . lUACksAftis, 
etc. Send lar fre-u lists. Include s]* Cents 
pesfase. Travers Tool Co. . 264 JaGuon 
Ave. . Long Island City. N. V. 



ALUMINUM Solder, guaranteed a gen- 
uine metal bar S1.-0Q-. American Lfthora- 
turics, Box 5, Chicago. 1 1 tS mp£3 r 

A rtC-AVLT-Dl N O Supplies -- WhoIc^Etle 
prices. Agr-uLs wanted. Wcldera Ciub f 
AB-M2 M -Mart, Chi eng p. 

DEMONSTRATORS. Electric arc weld- 
ers. Money-saving pu-cca. Used bv the 
government Trial and terms guaranteed. 
Hobart Welders. M -:ikL riov O hio, 

44 "LESSONS In A re -welding" 50c. 
Welders Club, AB-I432 M-Mart, Chica go. 

0?I5 T ACETY IiENE Welding and cutting 
and 35^ other imormarive articles ;n Shop 
Note^. Vol 32, only 30c postp:ud. Popular 
Mechanics Presa. Room (C38). 200 E. On- 
tafiq 8t. , Chirac^ ^ 

AHC-WELDER 25-GOO Amperes d,c., 0-75 
volts, built from d.C vehicta motors. iNo 
Tr-wiodJngi. Plan'- il.DO, Welders Club, 
AJl-HTJS M-Mart, Chicago. For sale: NeW 
and used d.^. vehirlc m olurs. 

REBUILT a c d.c. Arc welders, all sSem; 
engine BovarnDrs. idlers. Terms, Low 
prices. Guaranteed. Service Co., 3732 
Cedar Ave., Cleveland . Ohio. _ 

DELOO Arc -welder, 25-2-DO amperes d.C,, 
G-75 volts, built from Dr-lcn 32 idlt sight 
plant. rNc rewinding. 1 Flans SI. 00. Weld- 
ers Club ._ A B -3432 M-M»rt. ChKiigu 

DLUEPR7NTS For powerful llQv, a.c, 
welder. SI SO, Write for Information. 
Mmrv elweld. Hok 115^, g an Francia-cQ. 

NEW Are welder. Cheap. Free litera- 
ture Holg ere on'S Sendee^ Canton. Kansas, 

GENUINE Dodge arc-Wtldcr, <NC re- 
winding.! puma 4l 00, Wtldera Club. 
AB-S+32 M-Mart Chicauo. 



ENGINES, motors. DYNAMOS 



NEW Split phase 1/3 h.h.. motor. Guar- 
anteed two yrurs. Double drive filraft, 
Bullt-lll storting switch New departure 
hall bearings. Every part is extra strong. 
110-12D volt. (Id cycle ac., 1750 rpm. Only 
•?-ft.9S plus 05c postage. Address Dept. 
D93. Bears -Roebuck, Chieagu._ 

BARGAINS — Plating generators, motor 
generator sets, alsq arc welders. New low 
prLce? for large and Email ah of- 1 Trial — 
lav- terms LI desired. Hobart Bros. . BOX 
M-396. Troy, Ohio. _ 

GOVERNORS Far iiitA engines |5 up, 
CandA'-fimith, 445 ] .i E, 3rd Bt., LOs An- 
s-rSca 

:: KYA AlttrimtOTH *125.00: also larger 
sizes. Moiors, genera tors. Queen City 
idr. .Ill' Ho m ti Cailfortna Chieaco. 

BARGAIN — ! A HjF 40 cycle, L 

phs-ie. UC voJi. like new, guavante-eci, *7 -in. 
Bend check: to Fdr: Electric wrotcr co, , 120 
Church U iiflfllo. N . Y, 

300 MOTOR Diagrams and tables cover- 
ing three nha.se: star, Delta nime lead, 
twa and four spied: two phase; Pin pie 
phase; split phase, capacltator repulsion 
induction, fan, armature Windings, etc. 
Satisfaction guaranteed or money refund- 
ed. Si. 50 prepaid- EiEuca tippa! Advance- 
mrnt Cumpany, Lakewoad. Ne w York. 

rewind Washing machinr motor*, auto 
generators, make a.c welder. Each book 
SFD0. IOC til-lugs particulars. Far, i]og Wlnd- 
Ing materials- Ernr.-st KHlgtar TAS si lle. III. 

MOTOR Winding lesson*; Illustrated. 
Bend Stamp for nurllculara. AIfo motor 
data for esporieneod winders introductory 
selec t:an Si. no, Motor Dam Company, 
Ba x 7531, Kansas City. Mo 

BARGAINS: Electric e&avcr *l.4fl; 
tlritl SS,fi7: c&ndld tvpe earn ora 51 E3: mo- 
tors. grinders-, radios, dock*, appliances. 
Friceijst freo, Mailorder Electric Co,. 113 
■fto Dearborn. Chic ago __ _ 

SMALL Elect, molom With flexible Shalt:;, 
rebuilt S3, 35 postpaid McConnell. 1619 
Edgewood! Ave.. R acine . Wl*. 

ALTERNATING . i j Hffit. 110 VOlt, la* 
UimtLon motors Rebuilt, guaranteed, i? E&, 
W'llmpt Auto Supply, 2341 St. Paul Ave,, 
Chicago. 



AFTENTIONJ Ekperlnicntera. eralLs- 
men, inventor*.: You need this xlsnit ten 

pound hardware kit. BLg box Dill ol 
scrc^-s. nitts, Washers, gears, springs, riv- 
cEs. brackets, etc Over NH3H parts — price 
S3..4& — worth 47.50. GnaranloecJ ^aiLsS ac- 
tion. Ma.nuf40lUM.Ts Screw t 221 -B WrH 
Illinois, ChioaKO. 

TAPER Attachment Jj|& any So. Bend 9" r 
lathe, no. Milling attachment for wojk- 
shop lathes. 89 on Prepaid 15. a. A Circu- 
lar free. Alexander Machinery Co.. 1&1C 
Webstar St,. Qm a ha. N pbr. 

BARGAINS, Demo nslrn tors, electric arc 
Welders, guarantuccl 30 dftyi Trial and 
terms. Write Hoban Welder Exchange, 
Ru* M -334, T ruy. _Ohlo. 

COMFRf aaOftS, Slricle cyltndcr.. ioo'th. 
(G OO. Edison universal double shaft mo- 
ta-r^, SS.tKt. Powerful G. E 1& volt trans- 
lornlcrs. S2 09. Al! sires Edison Sforcge 
battened. Pioneer Air Compmaor, 5 20 
Chambers st.. New York Otty, 

25(1 POPULAR S 1:7.05 Of CftP sndl machine 
screw-y. stow bolt^. nntA. waah*F&. rivets, 
etc Standard: and S A K. t.hreadu Assort- 
ment would cotu (2.50 r-elajl. My price 
SI. (HI delivered in tl.S.A. Money buck if 
not sat i shed H. ESackniann. 7S W. EX- 
rhapge at., A kron . Ohio. 

AIR Comprcsam. new l'fJitJj, $G. 2x2 
57. Jk. Gua rant red. Send check or 

money order. National, 560 WUshirtglon. 
Chieugo. lit 

PLASTICS. Brea*, alumi n 1 1 m , monel. 
fltamlRKS steel, gears, ete. Catalog lDc. 
Hobby Supply House, Box 2014, Pittsburgh, 
Penn s. 

1 1" x S’ CIREaVE-B Klusman cane head 
engine bathe, ■quiet on a nee, No. 0 Clncm- 
It^fl miller, cheap, Write for particulars. 
Cincinnati. Machinery Al Supply L"d., 221 E.. 
Second St.. Cincinnati, Ohio 



BOAT!*. OUTBOARD tlOTOKS. ETE, 



USED Outboard motors, ail makes . 
Stamp brlngfl ILit. Used parts, propeSler? 
and accFssorics. 59^^ list price. Outboard 
Ht-ad quarters, 20.S AllanUc Are., Boston. 
Massachusetts. 

ELECTRIC Outboard from pld automo- 
bile' generator operates with car battery. 
Smooth — quiet. Ptanx 10c. LcJay Manu- 
facturing, 547 LeJay Building, Minn^p- 
alii, Mtnn. _ 

BUILD Your favorite feonL by the Welch 
System, Its Inexpensive-: intvr^ting and 
profUable. Everything for building, equEjl- 
i ii ti c or repaLring your boats, Dsp; Welch 
Ready Cut Parts. Sand Ifle for catalog 
thawing boats of many tvpes; boat hard' 
ware: propellers.:; ruariEic jumits; Jilt Lis: boat 
finishing mAtcrials nod Welch White Cap 
marine motors. Welch Boat Company, sui- 
tlnn K rl. Milwaukee, Wisco nsin 

BUILD Your own boat With aur pre- 
fa&rieal«~S frames ttm material*. They're 
different. Save 2/3e nnd cosily mistake*. 
Bend requJ rem ent.s for quotations, 7(li.is- 
[ rated catalog J00 Ijoati;. 10c. Bay City 
no*VS, Inc., Bay City. Mien., 1552 Adorns 

et. 

ASSEMBlf Your own boat. Our Untshcd 
kmjet-down frames and materials *avc you 
3/J builder's cost. All tvjWfl and sizes. 
Kend 25c far hig catalog, Biraokii. Boat Co., 
Ine., tH, Saginaw . Mich, 

BOAT Blueprints and full si*c prtper pat- 
tern?! , priced 5oc up. Wide ielccti on. 
Cruisers, runabouts, slOUP. 8U)pe h outboard 
boa: 5. etc. Designed by leading naval ar- 
chitect. Rush 10c i coin V for Illustrated 
catalog. Cleveland Boat Blueprint Co . 
Station A-CG, Cleveland. Ohio. 

OUTBOARD Motor, Assemble yqur pirn, 
We fnmlih complrte kit with Instruction*; 
for 1.2 h p. *27. ISO. Or anv part acparalelv. 
Parts list catalogue toe. Guaranteed prod- 
uct for troll fishing or pleasure use. Out- 
board Headquarter*. 305 Atlantic Ave, , 
Boston MftSsfftOhLuselta. 



OUTBOARDS — Save ] b- Good used 

E arl*. All Make* and model?. Bargains t* - 
ullt motors Crandall inckd Co., 959 
Commonwealth, Boston. Mas*. 



POPULAR MECHANICS ADVERTISING SECTION 
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FORD Mar ms conversion parte and kite* 
Models A. B, va (domestic Of foreign). 
Catalogue 25c (coin* Osmlthson. 3644 No. 
Lawrence St,, rluladel phia. Penna. , U.S.A, 
12 foot Flat bottom rowboat, complete 
plans 25c, Free baatbUildLliB catalog. The 

Rudder, 15 Murray fit.. Ne w York. 

FOftD-ZEFHYR Marine conversions. 
Catalog idc. Lehman Engfneeirtne com- 
pany, Dept, D. Newark, N. J. 

BOAT Designers are highly' iirafid profes- 
sionals. Complete course by mail. Catalog. 
West Lawn. Mont Vi lie. N. J- 



FIELD GLASSES. TELESCOPES 
AMU MICROSCOPES 



POWERFUL Binoculars. Guaranteed 
quality J3.S0 post.pii.1rl southern Elec- 
trical Suer L aities. Tem ple . Texas. 

" ASTRONOMICAL ’ Telescopes. blncKU- 
lira cameras. microscopes, bought, sold, 
repaired, send iftc for list ot instrument^ 
desired. Rasmussen. EoK 34. Amsterdam, 

N, V. __ 

“ TELESCOPES- -New, used. 35.00 Up; am- 
ateur kits, ftlumtfilFlng. parts, accessories, 
mounts books, maps, microscopes, binocu- 
lars, aciehtifit instruments. Send lOc lor 
catalog, interest! UK articles American 
Telescope Laboratories. Department 21, 

Hollywood. Cali fornia. 

TELESCOPES. Microscopes, binoculars; 
IB30 bargain catalog tree. Brownseope 
Company. 5 West 21th St reet. New York. 

BUILD Reflect) ['is' teleSDOJ**, 6" k.Lt r 
S3. SO; other tits— all abrasives, mirrors, 
eyepieces, diagonals. illustrated instruc- 
tions, lOe. Catalogue free. Optical Devel- 
opment Corporation, Pept, Q. i&60 Broad- 
way. N. Y. 

telescopes. Micros copes, chemistry, 
mineralogy, scientific catalog free. Tracey 

Laboratories. E carts Inn. II h no ia. 

FREE instructions. Build powerful tel- 
escope. Jamer, Box £4, Manor vitle* N. V. 



SPORTING GOODS, GUNS* FT5TITNG 
TACKLE. A It CHERT 



FENCING Equipment. Foils, swords, 
masks, etc. Low prices, Free catalog. In- 
dustrial Products. Dept. £3* 49 West 48th. 
street . New York. . 

FREE Catalog By tying materials. Our 
specialty helping beginners, Work Fly 
Company, Pueblo. Col d. 

BARGAINS r Gun catalog EC. Fishing 
catalog Ee. Ski catalog 5C. J. Warslmt As 
Sons, First and M-adisott-FM . Seattle, 
Wash. 



SINKER Molds for making your own 
sinkers. Free illustrated folder. Readme 1 
instrument Co., Bos 18. R e ading . Penna. 

ARCHERY Headquarters — 6 it South 
State. Chicago, Catalogue free. Complete 

Instruction book She. 

HUDSON Bay blankets. Indian pack bas- 
kets, camp stoves, knives, compasses, out- 
door equipment. Free catalog Hows Fur 
Co,. Bok P. Coopers Mills, Maine. 



ANTIQUES, RELICS. INDIAN GOODS 



ARROWHEADS — Glacial boulder br-au- 
ties. rainbow variations. Don McKIllOp, 
Regina, Saak, 

AftnCWReAPS. 100 Good or fu Tine, 
S3. 00. Catalog- George Holder, Glenwooti, 
Ark. 

SWORDS Rapiers, do users, pistols, 
armor catalog Be Abels, BftOA Lexington 
Avenue. New York. 



MANE You.r own Indian arrowheada. 
IlluRtrated booklet ’'How to Make Arrcw- 
heads' 1 of flint, glass, etc.. £1.00. Indian 
Lore Pub lications. Gr een River. Wyo ming , 

1DD GOOD Arrowheads 13. Catalog. 5c. 

H Dunicl. Hot Spring s. Ark _ _______ 

INDIAN Relies, bcadWOrk. coins, curias, 
miner ft Us. old glass. Cota Log Sc, Indian 
Museum. Northbranch. Kansas, 



TAXIDERMY 



MODERN Taxidermist Magazine, Green* 
field Center. N. Y, Crammed full with 
Valuable taxidermy information. Three 
sample c opies 25c. 

T AX7DERM Y " Supplier- -QUftj Ity ft.rt«U 
dal eyes, teeth, genuine Jonas head forma. 
Toote, material^, etc Everything for the 
pronrea&ive taxidermist. Send IDe for big 
illustrated catalogue. Jonas Bros., iu-fcvl 
Broadway, Denver, Coin. 



DOGS, FETS t BIRDS 



SELLING St- Bernard puppies! Good 
ones. Registered. Fine pictures, informa- 
tion free. Maiiltnu Kennels, W a turns, 

Sask.. Canada. 

STANDARD Rabbit "journal, Milton, 
r-ennn Year SPc. samp le dime S upplies. 
BEAUTIFUL Pure white notice dogfi. 

Ansoma Kennels, M oot. N. D ak. 

MINKS, Squirrel* raccoons, foxes, fer- 
rets muskt-ftte. skunks, wolf pups, Tlpp- 

matt, Caled onia , Minn. 

BIRDS" Get American Canary Maga- 
zine monthly. Year, SI. 00, 2639-1* North 
Ualsted. Chicago. 



POULTRY AND FARM SUPPLIES 



MORE Profit in jour gram fed to poul- 
try Brightest proppceis In If) years, Write 
today for catalog, and complete price IlM 
on 2l breeds, chickens, turkey poults and 
ducks;. Special- -Day bid Leghorn pullets 
before March 15 lb only *13.40 — 100. Dubois 
County Hatchery, Box 912, HunLingbUTK, 

Ind, 

IMMEDIATE Delivery on Reds, Barred, 
Buff, WliltC Rocks, Wyandottes, Orping- 
tons. S7.9b-1DD. White, Buff. Brown Leg- 
horns. AltC&n&S St, 45. — 1DQ. Srxed chicks 
90'’; accuracy guaronteed, £3. Go — 104 and 
Up. Write for complete 1 low price list and 
catalog. Salem Hatchery, BOX 51, Salem., 
1 nd Lana. 



GREENSBUHG Blood tested chicks for 
broilers and layers. Immediate delivery 
on Barred, White. Bull Rocks. Reds. Wy- 
andottea, Orpingtons, J7.4& — 10ft; White, 
Buff. Browh LeffhOTTl3. Aueonas. Sfi. Hfi — 
100. 3r5tHf chicks, heavy breed pullets. 
S9.95— 10D: cockerels S&.&D — IDO. Leghorn 
pullets before March 15th. £12.9,5 — 100 J 
after March lath, (15.45—100; cockerels 
S3. 5b. Greensburg Hatchery, BOX, 40, 
Greansburg, Ind i ana. 

SEYMOUR Chicks for broilers and early 
layers. Our prices are always at rock bet- 
turn, Write us before you buy chicks. Get 
Oi tr free catalog, and prices on turkey 
poults and ducks. Special — Leghorn day- 
old pullets 312.45— [ 00 before March 15th. 
Heavy breed pullets or cockerels £0.ft5 — 
lfru. Seymour Hatchery. Bos 3ft. Seymour, 
India na. 

3 ALL -EXPENSE Trips to World's Poul- 
try Consrr!i&. ‘Write for contest rules and 
Irec catalog telling how to make money 
With Davis chicks. Tom Barren day old 
Leghorn pullet- 1 ! 612.90 — LDfl till March 
1 Sth. Uncased Barred. Buff. White Rocks, 
Reds, Wyandotics, Orpingtons. Mincrcas, 
SS.45 — ido. write lor complete price list. 
Turkey puults and ducks. Davis Poultry 
Farm, Ro n tc 34, Rfl ) n c .V 1 . I n d i £ il ft_, 

CUSTOMERS Report talking 95 'J Aus- 
traWhltc Chicks, two ptSfutd btoilerk at 
seven weeks, Dying pullets at four months, 
healthier, disease resistant, ose money 
makers. Catalogue free. Parkin Hatchery, 
Bog $5, ghawneo, O klahoma, 

FREE Sample poultry mugo-Jlnc. Twelve 
Issues 25 cents UneKcellud,, Fouttry Item, 
F3i i i i-p; v i i [ e Penna, 

SEXED And scx-libkcd chLcks. 6 popular 
hybrids; 52 purebreds., Large Pew book 
freft, Mrs Berry's Parm. Route A. da- 
rim ja. Iowa. 

LOW Factory prices on electric brooders, 
batteries, parts, -wire fabrics, etc, Free 
9ft page catalog. Bussey. 5151 West S5th. 
Chicago- 



HEADQUARTERS- World champion Hr- 
ef s. We imported 353 - 361 - 364 egg Cotl- 
ttvit hens irom Australia - New Era Laud. 
Free educational catalog shows cuslomert 
profits. Osborne Farm. Box 70. Holland, 
M ichig an, ^ _ 

make Motley with poultry. Read Anarr- 
Ipa'a leading poultry magazine for latest. 
Infurmatiun. Three years Sl,W; nine 
months 25C, Poultry Tribune, Dept. E-03. 
M ourn; Morris. III. 

CHICK Raisers make extra money sell- 
ing our chicks to neighbors. Write Jackson 
County Hatchery, Box 19, Seymour, ind. 



TStYT.% 3HRURS, ROOTS, HERBS 



MAMMOTH Canadian pansi ea. I aft seeds 
25c. Box 345, SberbrQok E, Que. 

JUST Qut! World's greatest "Herballat 
Almnnne. 1 1 Braudfully illustrated m nat- 
ural Mlora. ContflLfti Over 2Q1) Cld-fOsh- 
ioned herb medicine recipes for home use. 
Me postpaid. Worth dollars! Botanies, 
145 W. 11 2th St.„ Chicago. 



ginseng GrowLii^ instructions ioc, 

seeds reasonable. Truth about frogs IQe. 
Specialty Farm, Rockford. Mum, 



FARMS AND FARM LANDS 



FARMS That may in the Great Northern 
Railway agricultural empire. Minnesota. 
Nftfth Dakota, Montana. Idaho, Washing- 
ton, Oregon. Fertile black soil, high pro- 
duction oropE, grain, fruit, vegetables, feed 
and livestock. Many kLndk of fnrm5 for 
EclEction. Write for book, on Btato you pre- 
fer. E. C, Leedy, Dept. 357, G. N. fty,, 

St. Paul, Minn. 

CANADIAN TAX AAle land^ for a doLlar 
an acre and up. Small monthly payment-;. 
Farms, timber, hunting and A'-hing camps, 
minerals, LimitEd number of propettlea. 
Write at ones for free illustrated booklet. 
Tax Sale Service, Bourn 61 3, 72 Queen St,, 

W. . Tornntn, Canada. 

NEW! S trout's catalog — -Farms, rural 
business cpportunltles : this great IDd-page 
bargain list free. Write StTOUt 

Really, 255 - F 4th AVc., NCR Y ork p JtV. 

GOOD Farms avaslablo. Washington, 
Minnesota. Idaho, western Montana. Ore- 
gon, Dependable cropa. favorable climate 
Write for impartial advice, literature and 
Hat- of typical bargains. Specify state, 
J, W. tlaw, J19 NorthErn Pacific Ry. , 

gt. Paul. Minn, 

4Q ACRES. Near White River, umm- 
p roved; poultry land, *i76. I5 down, J5 
monthly. Free list and literature. Hub- 
bard. 2 1ft Grossman Bldg., KatlSQ-V City, 
Kans, 



FARM MACHINERY AND SUPPLIES 



At'Ii Purpose tractors at factory price 
Shaw 2 to S horsepower, riding or walking 
tvpes. Does plowing* dating, harrowin?. 
cnlti rating; mow* Lawns, cute weeds, does 
hauling; runs belt machinery. Air or sterl 
liras. ThrtE speeds forward and reverse. 
Thousands in use, Write for fr?" catalog 
and ID day trial offEt. Shaw Mfg. Co., 

D^Pt, FM3. QalEsburg, KausOa. 

NEW And used "tractor parts at tremen- 
dous savings, Writ* for free 1$39 catalog. 
Centra! Tractor Wrecking, Oft,, BftOlte, 
Iowa. 



PROFITABLE OCCUPATIONS 



HOW To earn money at home! lsig. free 
book tells Inside alory— how hundred? ore 
earning cash raising mushrooms In ccllftrs, 
phfifls., Cash paid for all raised. Write to- 
day. United, 3B4S Lincoln Ave., Dept, €2, 

Chicag o. 

RAISE Rabbits for ns, We pay to (T.W 
each, Catalogues Kir, Rabbitries. Bowl- 

1 1 1 u Green. Kentucky . _ 

It At SE Guinea pigs. Make money, TliflU- 
sands needed. We supply breeders and 
buy EM? young. Free illustrated book. Re- 
s^reh Supply. 2436 w. York Street, FbLla- 

cMphla, Psnna. 

MEN women, operate ''Specialty candy 
Factory 1 ' liOfne, all or- spjirft time, Steady 
Income. EOUf 29th year.) Hillyer Rags- 
dale. Inc,, Dr awer 63. East Grange, N. J. 

BRQAnCASTl NG Industry paj/s hlffh«st 
wages ! 25c for proof abcct. information on 
petting employment. KonnliOEL. Augusta, 
Maine. 

GROW Vegetables, Howcte in water with 
OUf dry chemicals. Directions. chomicMla 
fi ] . DO. Holland Plant Chemicals. 151$ 

Bmrt W , E gftftr tevlllc, N. Y. 

B ALLGAMES. Uovloa alttrnaora, Work 
mornings home, Yout pwn business. 
Stamford, J7(i2-A Broadway, New York. 

RAISE RabbLte and cavles for us. We 
buy at top prices, Complete details in cat- 
alog. contract and magazine. IQ cents. 

Stahl. Box I. Holm es Park, Mo, 

MINK, Bred females, April delivery. 
Dime for Hcncral information. Lom man's 

FUr Farm. Spangl er. Penna. 

COUNTRY Drives or movies afternoons' 
Work mornings home. No canvassing \ 

Folio-H Station D. Lo s Angeles 

POSITIONS At sea, Details free. No um- 
plnyment agency, Julius, Amarillo, Texas, 



OLD BOOKS WANTED 



WE Pay up to S5DCK} each for old books, 
a! 50 hlsh cash prices for old nnaguzincs, 
Sellers, newspapers. A single story baok. 
schoul baok, old Bible, travel book, al- 
manac. etc., that looks worthless may bring 
vou £50, si Oft or S500 in cash. Thousands 
wonted, send IQC now for latest price list. 
American Bock Mart. 140 £. Dearborn, 
Deut. 2613, Chicago. 
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POPULAR MECHANICS ADVERTISING SECTION 



BOOKS. PERIODICALS, ETCTL’KES, 
POSTCARDS 



READ Good books. Widest variety, 
world-famous b«k:c, Best prices. pJme 
brings complete catalog, The Garden Pub-. 

Ushers, 1 110 N. _Eucl I d , . Indi 

SPARE-TIME Subscription rep'reSantA- 
lives for all magazines, instructions, com- 
plete starting supplies; free, Panes, 5S3-A 
Monroe. Brooklyn, N„ V, 



GAMES— ENTER5fAlOTiKNT 



RltfGO domes, nil fl-izGE, low fit price 
catalog. WarnavCO . O ogimicUt, R. I . 

" PLAYS. Operettas! musical comedies, 
complete minstrel flrat-parte With song 
programs, blackface skits, vaudeville acts, 
monologs, dtft loss, recitations. Juvenile 
plays and Bonus, musical readings, enter- 
tainments. make-up goods. Catalog free, 
T. S. Denison As Co,. 203 N. 'Wabash, 
Dept. U. Chicago, 



MAGIC TRICKS, PUZZLES. 
JOKER NOVELTIES 



FREE Tricks! JoLn Magicians* Frater- 
nity I Monthly magazine. sample 10c. In- 
ternational M agicians. Mt. Morris, Ill inois. 

CHANT" Surprise catalog of "niaiflc, Jokes, 
tricks, mi isles, noveltJPB 10c (coin}. Law- 
son Vick CO., Dept, PS, Queens Village, 
N Y. 

CLEVER, Wholesome puzzles, tricks, 
magic. Stump brings circular. IhJJCn, ROX 
E4, Falrv lew. Penna . 

RE A magician. Large professional magic 
catalogue Of latest triefca 25c. Cash paid 
for complete T&rbdl Magic Courses. Write, 
Ireland. C-10P North Dearb orn, Chicago. 

LEARN Ventriloquism. 3c stamp brings 
particulars. Smith. 135 N. Jefferson., 
P eoria, Illinois. 

EARN Money in any crowd. Cal) names 
of strangers, tell unspoken Questions. Pro- 
fessional Course mind reading, -spirit writ- 
ing, etc., $1. Henderson, boif 341, Ban 
Bernar dino. Calif. 

1UOIO. Earn while lurulne Fartic- 
nlara far stamp. Browne. Bd* 272, Duluth. 
Minn _ __ 

WORLD'S Largest magic Shop profes- 
sional catalog, 256. Holden, 220 w. 43nd 
at., New York . ^ 

BECOME A magician and earn extra, 
money in your spare time. Send 25c today 
far your copy Of OUT page catalogue. 
This hook is full of trick* lor everyone, 
from the beginner to the professional per- 
former. Established 1910. Chicago Magic 
Company, 23(H) North Mason Avenue, Chi- 
cago, Illinois. 



OLD STAMPS WANTED 



will Pay aioo.oo for 1924 lr green 

Franklin stamp, rotary perforated eleven 
J $1 AIOO.OQ If unused i. Send 5c today for 
large Illustrated folder showing- amazing 
prices paid. Vernon Baker, 4 44PM- J. 
Elyria, Ohio, 



STAMP COLLECTING 



whopper Packet Sc, Jubilee*, ships, 
triangles, map, diamond, airmail, boy king, 
Vatican, Jhlnd. Siam. Iran, Iraq. Peru, 
Ireland, etc. 33 dandy stamps, only 5c 
with approvals. Domini Oh Stamp Com- 
pany. Dept. P, Arlington, Va. 

CANNIB ALAND! Rrimense Gilbert e 7- 
3 ice- com membra five, $5 United States, Li- 
berian Bongo antel&pr. mystery British 
Colony triangle (thrilling surprise!), fan- 
tastic Manchukuo mausoleum, breathtak- 
ing beauty from Cayman Islands, etc. This 
astounding packet of bizarre and Intriguing 
stumps absolutely free to approval appli- 
cants enclosing 3e pontage. Viking Stamp 
Co. . 1-Z Han s on PL, Br ooklyn K Y 

U. S. Postage dues, lie to Sfi.oo— 15c: 
35 common, lac. Pauls. Stamps. 4550 P3 
North Mobile, Chicago. 

FREE Stamp catalogue. Latest Issue. 
Oiant fifty-page quarterly, listing albums, 
supplies, Canadians. Newfoundland* , Unit- 
ed States, hew issues. lore-tens and pic- 
torials, Fully illustrated: Empire Stamp 
.CO,. Dept. PM, Toronto, Cana da. _ 

FREE — SI TJ. S. stamp with request for 
53 page fist of United states and f orei an 
-stamps. Stamp;; on. approval, liefer cnee* 
necessary. 20 different nineteenth century 
U. S. 2$ cl*, New Hussman Stamp Co.. 
1 122 PEne, St, Louis. Mo. 



PRODIGIOUS Packager Banana air- 
mail. Perak, Selangor, "Green cross*' 
charity. WurUemberg. Siberia, tiniest air- 
mail. eic. fie With approvals! Rason Com- 
ps []y;_45fiaJfty. Street, Brooklyn, N. Y, 

ASK Fqr mV te cent approvals, Olivo 

A h'ns, Guadalupe, Calif. 

A REAL Bargain. 200 all different for- 
eign u Eid 60 different U. S, a lamps- — our 
pamphlet p:i "HoW to Mat?! a Slump Col- 
lection Properly" Und our big bargain list 
of site, packets and album- -all for only 
tec. Qiieth city stamp & coin Company, 

Room 36. BQ4 Rac e Street, jpiPfinnat a. O. 

GAMBLE. Hugo auction purchase bro- 
ken hlto Sl.i'KI Infs. Enormous value. 
Worldwide testLinmuats. Hughes. Queens 
Rd,. Bcunieuioaith. England, 

■hC DIFFERENT IJ. g. commemorati ves, 
airmails, 15c. Approvals. MotZer. 1023 

Libert y , Ctncinna t l. Ohio. 

FREE Collection. 13 different Jugoslavia 
for names, and addresses of three active 
stump collectors if you a*k for approvals. 
Re liners. 6DQ Flatiron, Fort worth , Texas. 

GIANT Packet 21 M3 all different, from 
Africa, South America, Asia, South SeA 
Islands, etc. Includes world’s smallest 
s tamp, triangle and din mond-shaped 
atasniK, animal stamps. Nicaragua Olym- 
pic "baseball" conunemoratlve: and mdny 
Ptfirrs. Also packet 17 diuereht united 
states feat, 650— all obsolete, iEieludlng 
$5 denomination, eommenwatives, etc. 
Total catalog value nearly SS-OG! All for 
5c to approval ftiipllcailEft. Write to-day 1 
World-Wide Stamp Co., Bqk 60&, Camden, 

New Y-Ork. 

SELL Stamps: Salesmen f!2 years up> 

earn cash com missions. Everglades Stamp 
Company, Halcyon Arcade. Miami, Florida. 
NIUE Premium with my penny approv- 

ate Boa 462. YoiitigfttoiMia, Oh la. 

U, S, staiupg on ftppFoval, Nothing over 
1 c each, Lincoln Exchange. If 3 Columbia 

Ave.. Irvi ngton. N. J. 

NYASBA'S Bicoiorcd camete, giraffes, 
zebras and Gumma's Jlaguhip tI2L 15c. 
A&pr-ovals. Ruefarc Stamps, Urtidburn. 
Reche&ler. New York. 
lDdft WORLDWIDE Stamp miiture 25c. 

Mon jar. 154S Waverly, Cincinnati, phJq. 

ITALY'— 100 Different eommemoraUves 
ter $.1 bill. Bayer, Giuria 33, Torino. 

r Italy. > 

40 CHINA, Japan, premiums, lists, ap- 
provals. 10c. Northeast. Box 66 18, Kansas 

City, Mo. 

RICTORXAL Stamp approvals, L*eombe, 

1600 W, Fayette, Syraatse, N, ¥. 

ABYSSINIA TO Azerbaijan— A COurilrlfis. 
50 different stamps with approvals 10c. 
Fvrnu Hinjjips. a m Ewan. Dunkirk. N. Y , 
FREE I 161 Stamps to approval app 11- 
CunUd sending postage, Quality Stump 

Shop, Englewood, -Colorado. 

THREE Beautiful triangle sets. 35 differ- 
ent, &e. Approvals, Warden. Bex I9$i, 

Amgrl llo. Texas. _ _ 

CANADA 30 DifL, 3 cte. with approvals, 
F. Lambert, BOK 150, Fdrl William, Ont., 

Canada. 

EXCHANGE Duplicates cat. over 3c. for 
aame value attractive foreign revenues. 

Park, 56 9 Beacon, B oston. 

CANADIAN Dollar stamp 5c with - ap = 
provals. Atklrwon, 3273 Souvenir. Mon- 

tr^fll^ Canada, 

166 DIFFERENT Stamps fic, StM) — i h Oc. 
Gunning, 860S WOOdhavcn Boulevard, 

WaodhaTcu. IT. Y. 

FREE! Hlndenburg Zeppelin, airmail^ 
complete. Approval applicants. Kiedcll, 
Greeruburg, PePna. 

APPROVALS For beginners, Write 
United. 2tS Ftrat Rlreet. Cla remont . Calif. 

GOYA Nude, &c with approvals. Jack 
MIHhl&er. 7724 Abbott. Pittsburgh, Fenna. 

WHOLESALET — Canada Nfiwfoqndland. 
Fifty page illuBtmted wholesale catalog, 
featuring Canadians. Newfoundland, tirst- 
iah ColdnlEils, United States , suppjlea, Free, 
Empire Stamp Company, Dept. 5, Toronto, 
Canada. 

FREE — The Stamp Finder! Olir new 2D 
page edition, fully illustrated, which Will 
til Able you to Instantly identify all difficult 
stamps. Also fine packet of odd and uu- 
UHual stamp* from Bosnla-Hcrzcgovina. 
Monaco. Patiala. Cyprus, etc., including 
mapa. chips, fthi mala and strange scenes, 
All fr« to approval applicants including 
3c pqstftse Garctlon Stemp Co. , Bok SDD, 
Cal ally lvalue 

£ DIFFERENT stamp sets 15c. Paul", 
2216 Clinton. Berwyn. Illinois. 



unusual Airmail bargain l in ten years 
Australia hils issued Only 5 airmail stempa, 
One Of which was for the first official flight 
from Australia lo London, This is No. 364 
whjcb catalogs used 25c and te one of the 
few commemorative airmail stamps Issued 
anywhere. So beautiful and distinctive is 
this stamp that wo have given it a de- 
served place in our almanac. "Famous 
Stamps and Their E Lories 1 ' of which wc 
have JuS( published a second, enlarged 
dc!u*e edition- fully Illustrated with over 
560 outstanding stamps. Wc will send Aus- 
tralia 304 and ib other equally attractive 
airmails fpr only me to serious approval 
applicants, and also include a free copy ot 
the almanac, which CTllSCS have pro- 
nounced the best work of its kind, having 
no peer for entertalEilng and instructive 
reading. Approval Headtiuatters. Globus 
Stamp Company. 263 - 4th Ate,. New York 
City. Dept. 201, 

WHOLESALE Approvals. Extraordinary 
d.SCOLLhta. References. Fuld. Dtckmann 
niitlctjeag. a t. T,ouls. Missouri. 

CZECHOS f .OVAKIA — 1 DO DlfTerent 19c. 
Approvals Nicderatadt. 4 j 27 West Uolah. 

Milwaukee, Wia. 

150 GOOD Mixed foreign stamps. 5c coin. 

Sfantcm, ’Nla ntic, Coti n , 

FREE — 125 U. S. Commcmorati ves with 
600 mixed U. 3. containing airs, apeeials. 
due^i, obSOlctes for 5flC, Humphrey, 310 

Gloverlcaf. San Antonia, Tckas. 

ID COMPLETE sVte including airmails 
30c with approvals, Mldwo&t Stamp Mari. 

2HI E ast 71st. Ch icaFU- 

" 135 BETTER U. B. 10c: 5D0. 30c. w 
El nat, Washington, I aw a, 

25- DIFFERENT South- American 10c. no 
approvals. Burkhart Stamps, Sandwich, 

III. 

FREE! &et cataloging 52.25, Approvals. 
Gram pian. Eoi 302F. Mount Vernon. N. Y". 

TRIANGLES Free, approval applicanU, 
3c postage, Abell, 200 cnerry, Chelsea. 

Ma-tg, 

SENSATIONAL Packet! A&censimi, FIJI 
Basutoland, Tanganyika, etc. Gc with ap- 
provals. DOti", 5032 &&. Gramfircy. Los 
Angeles, calif. 

EGYPT 15 Different 3e with approvals, 
Tharglf ELa mp Co., Bax 77. Marlon, nnj. 

FIFTY Different U, B. 10c with Apptov- 
ala, BgnKfin. 243& south Ninth sfreel, 

Milwaukee. Wlscons-in, 

OFFICIAL Postcard views World's Fair 
and world's largest bridges, mailed opening 
day; 3 different 25c coin, Or«, I2-B 

Cte a ry . San Frandsco. 

1004 MIXED U. &. only 25c postpaid. 

W, J. Deftehman, Plymouth. N. H. 

PIR-ATIi'S Treasure, iao different Car- 
ibbean stamps 61. UO, Ana Gray, Kingahill, 

Virgin Islamte. 

CLEAN, interesting approvals at 50 to 
Sftfi discount, flplendld value. Write today. 
John Stamp, Ho] ton, Montreal, 
CLIPPERS, 1319, 1226, 1321; M cents 

j™" Htnlngtaa. Babylon, H. L 

whenever you want attractive foreign 
approval, ip up, write Mitchell, Box 23, 
Jersey Oil y. S, J, 

HINDENBURO ZeppeilU, Spain, nude 
duchess, 5c approvals. Shultes, Berne, 

N, Y. _ 

MONTHLY Stamp and coin magoEtne, sla 
.months and 55 foreign stumps. S5c. Asncr- 
i C flb S lam p Journal. Cedar Rapids. Iowa. 

U. S- No, 34ft. 35c with fine U, S. or 
foreign approvals. Vanderbilt, 7-P Moun- 
tain Terrace. Up per M ontclair. N. J . 

IftO DI EFEEtENT Hungary 7c, approval#, 
7 uU' Fourt h Ba yoity. Mich. 

TRY "Cent- HI" penny approvals. Kan- 
sorn. 1333 Po ntiac. Ann Arbor. M]ch, 

10ft DIFFERENT Air "malls, triangles, 
diamonds, etc. 2ftc with approvals. Haya. 
Bcuth Gate, Calif, 

FREE Backet with approvals. Hawthorne 
Sta mp CO.. 3221 So. 53 Court. Cicero, 111 . 

U5 CATALOGUE! Clearing put many 
years' accumulation general foreign, cata- 
loging fie tip, in lots 51-66 pel and up. 
British Colonials Included. Only fine 
f, lamps, no Junk, no approvals. Bend no 
money, pay pea l man. Mail card telling 
amount desired Guaranteed. C. E_ Bccfc- 
tr, Geneva, H y, 

SPANISH Miniature sheet free — Approv- 
als, Crown Stamps. 12762 BtoepEl , Detroit, 
Michigan. 

TRIANGLES, Airmails, eommemoratlves, 
pictorials for ten Cents to approval appli- 
cants, Pioneer Stamp Shop, 224 Main, 
E| Monte. California. 







































popular mechanics advertising section 



41A 



30 DIFFERENT Angola, Cape Verde, 
Guinea. Portugal. Mp*4irTLhtq: i iie. St. ThomjLs 

and Prince 5c. Approvals. Depraw, Ocean 
Park. Calif, 

FREE, B. a. $1. *2, $i and 15 stamps-. 
Unbeatable U. S. approvals. Nelson, 7U E. 

Apt St.. $t. Paul, M inn. 

TL 9. Approvals? Rock-bottom prices! 
4745 S outh Aldrich, M i nnea polls, M lnn^__ 
IQOfl MIXED. 25c. Well worth sorting lor 
values Plasm. Stamp Co.. BOX 1161, Santa 

Fe. N. Me x. __ 

united" 8 tales approvals! Bargain 
prices! Service! P. O- Uok 822, Minm'ujp- 
olta^ Minti. 

TlPEX Bheets— I each mint and used - 
25c. U S. Approvals With each, order, 
Regal Stamp Co., 3505 AidLno St., Phlla- 

delph la . Fenna . 

2dO DIFF. Stamps only two dimes LO ap- 
proval applicants. World Stamp Co,, 

Flint. Mich. 

U. B- Const It ution slump of Ecuador, 
gorgeous six-color Stamp showing U. S. 
flap in natural colors and George wasn- 
ington, also Marvel packer 33 different in- 
cluding new Cayman islands. Gen. Franco 
Spanish Morocco ''War stamp"' SO yr. old 
Luxemburg. "‘buii-iintht'' stamp, largest 
diamond, tropical triangle, Chinese ■'midg- 
et’ 1 stamp, etc., all lor 6c with approvals. 
Potomac Stump Co., Dept. 103-D. Wash- 

1 n ft ton . D. V. __ 

2b DIFFERENT Canada only &c to ap- 
proval applicants. York Company. To- 
ronto ft, Ontario. 

UNEXCELLED ! Free packet, including 
Guatemala map. many aoeblfia commemo- 
raUves, and select free 5c from approvals. 
Bend 3c. Far Seas Company, Box 2 154, 

Houston. Texas. 

APPRO V A LB Of large and fine stamps 
that please. Benson Stamp Exchange. 24uG 

No. CO 8t., Omaha. Nebr. ____ 

UNITED 5-tatej. approval Iht-adtuarteta, 
Sen d want* Qporce Pavla. Webster. Mass^ 
FINE Approvals, freshly filled books and 
Ehcrta. Tell me Whflt yo-p want and I will 
send it. Milton skinner, SftG East Fourth. 

Long Beach, Calif. 

BE A apart, take ft Chance, send a dime, 
see the nice 1 00 Stamps I am sending ap- 
proval applicants. Dime refunded if not 
satisfied. A. Anderson. 367 Fulton. Brook- 
lyn. New VqHs. 

NEVER Offered before. 21 French Col- 
onies, pictorials, sets Of 5 each El 05) for 
35c. French. 2*1 Euclid. Cleveland. 

PENNY Approvals’ ' Eilat ifttLsfy. Nell 
GrOnbers, BOX 544 i-F. Philadelphia, 
Fen nn . 

SCARCE Nova Scotia 15c with Approvals. 
References, Clowes, B&2 Home, Winnipeg, 

Canada, ^ 

47 DIFFERENT Czechoslovakia. 3c to 
approval applicants. Pfiai'ce, 3333 n, w. 

13th, _ Oklahoma C ity, Ofcia, 

WETRD Azerbaijan issue! Value 53c, 
pnly 3c L ucky, 5018 Pernod, BL Louis. MO. 

SPLENDID Ajuiryvid!'- UuUril F!L;i :■*?.. 
foreign. Discounts, Lincoln Stamp Co , 

shem.vvnie. uisnois 

BUILD Collections ii^w novel, way. Com- 
plete details, plan, sample paegeta. dime. 
Pacific Exchange, mi 1st West, Seattle, 
Wash 



1000 MIXED U. S., 15c. 150 different, 

_T5c, Lee. Bridgeport. N. Y. 

FREE — SI U. E. stamp with request for 
52 Paine list of United States and foreign 
stamps. Stamps on approval. References 
necessary. 2D different nineteenth. century 
U. 3. 33 els. New Husaih&n Stamp Co.. 
112 3 Pine. St. Louis. M a. 

AIRMAILS And commemorative. 1 :, 25 dif- 
ferent, including Columbians. Fanamo- 
Pacific. E*JJAK1. Zeppelin, etc., only 5c with 
exceptionally line United States and for- 
eign approvals. Marco Stamp Co, h BOX 
833. San Francisco. Calif. 



3 PHILIPPINES With approvals 3c post- 
age, McLaughlin. North Avenue, Meriden. 
Conn. 



76 ^ DISCOUNT. Send 25c, 5Qe or JE.W, 
receive four times amount, lb stamps cata- 
loging 3C Up. Globe Bales, Box &OS„ Ton- 
tlftC. Mich. 



810 STAMF Free to approval applicants, 
Foote. 303 Greeley , Webster Groves, Aid, 



ETAMFS, A superb selection sent on 
approval, Quality at low prices. Fred 
Herz berg, Box 91-F. Eimhurst. III. 

3857— 1938 STAMPS At 1C and 2c each. 
Catalogue Up tb 10 times my prices. Leduc 
EaJnt Petersburg. Florida. 



HEADQUARTERS For United States. 
Send 50 cenl& and two references for 50 
different, including scarce 572 and 573. 
Approvals included Price lists on request. 
R. M. Stump Co,, Eos 33QF. Fort -Chester, 

N, Y, 

FREE! 26 Japanese, inclose postage, 
request approvals. Seer 1st,, Muscatine, 

Iowa. 

FIJI (Scarce) included forty country 
mixture — 100 stamps, l&c: 300. 35c. No 
approv als. fclae a. Bowl ing green. Ohio . 

GIANT Diamond -shaped stamp] Big 
packet 105 all different Including Alex- 
ei aidretta 1 new country) , Congo. Manchu- 
kuo, Ecuador constitution, Costa Rica tri- 
angle. air-mails, commemorative^) giant 
di a monrl -shaped stamp, §5 United States; 
set United States telegraphs, cataloging 
30c, Packet British, colonies Including 
Burma (new country), jubilee and corona- 
tions: soiree sets 2 Siberia. cataloging 50c. 
rl lustra ted lists. Everything lor only 5o to 
approval aupU cants! Write to -day! Mystic 
Stamp Co .. Dept . Camden, New York, 
PANAMA Triangle and SO others free to 
approval applicants sending 3c postage. 
Taths m stain pco, Sprin gfield -3ft. Mass. 

U. -B. Approvals? Parks, used, complete 
lftCr Hubers. Palace Building, Mitineap- 
oils, 

5FLENDID Estonia collection, 25 differ- 
ent, pic to rials, si-tijjpcMtiij.-i -= 1 ■ 1 1 r r- 1- iribinTf, 
Olily 5c. Imperial Stamps, G-P-O. I30 h 

New Yo rk, 

free— F rom every continent. 156 differ- 
ent, Airmails, triangle, commemorative*, 
pictorials, many U. S and Others, with to 
approvals. Send 5c for postage and han- 
dling. Ace Stamps, colonial Arcade, 

Cleveland. Ohity 

N ]'i't Li siatr-?: Ll lustra ted lOtee leaf cat- 
alog. SI. Oft. Send postage for free United 
Btatea price List, procancel list. Stanley 
G ! b t urns, 38 - F Farte Row. New Yor k. 

360 DIFFERENT Stamps 2flCl SM 50dt 
1 00ft. 11; 2Qft=Q. 13; OftUD ST, Fred Onkvh 

flap 7Sth Bt-- Brooklyn. H, Y. 

FREE, 3ft Stamp, fraq, etc. Postage Ic. 
Album 3c. Bullard, 269 Northampton. 

Boston. M&as. 

FREE! Trlfthgte Airmail! Diamond! 
Pictorials' British Colcnles! Wonderful 
packet Gl Ctl Herein; (uo Europe) 6c to ap- 
provat applicants, Harg«iltl Co.. Box 3&P, 
Timm Square St ation. Sew York. 

BOUNDS impossible !” 120 different — 
Afghanistan, Albanian. Zanzibar, trian- 
gle, diamond stamps; Untied BtutCa com- 
meihorativea. Civil War issue. !?, 15 higtl 
denomi nations: every thins- — 5C„ A bed's 

18 L 9 St . Paul. Baitlmore, Md, 

U. S. , Canada. Newfoundland, Mexico: 
11 Four Star approvala." Nothing like 
them! Write today, 3 12 mixed U. S. only 
Iftc. R egsels, T uawn, Arlmna. 

BEAUTIFUL Irish girls. Second set e( 
souvenir stamps Issued by .Irish Hospitals' 
Trust Limited, Dublin. Specimen sheet of 
2D stamps s-icpptled Irec of charge to all 
writing to Mr, J O' Sheehan. Department 
FM 3a BarLsfor t Te rrace. Dublin. iraLand. 

SMALL Sheet Of 4 different triangles 
IQc to approval applicants. Victoria Stamp 
CO.. London 4. Canada. 

UNBELIEVABLE I 82 Different, Plk tri- 
angles and tUamonds; airmail, aniatal, war 
stamps — China, Japan, Manchrikuo, In- 
5 urgent Spain; Asia, Africa. South Seas. 
Everything. Scf Crowders, 12 "E North, 
Ba lti more, M d . 

CANNON T Set of stamps showing ChU- 
nop, flrJaB squad, eivalry charge and 2Dft 
other different Stamps, only lftc to ap- 
proval opplJ cants. L. H. Reich Stamp Co., 
4847 Krnmoie, C h icago , 

FREE! Two coronation sola. Postage 3e. 
Roberta. Sl2;F Bh aarerblg, Bay City, M ich. 

UNITED States “45 different, perfora- 
tion gauge, hinges, bargain prlceliat— all 
for IOC. Selde nber g. Barodm. Mich. 

FREEr "United States and British 
North America"— our valuable, complete. 
Illustrated:. 64- page catalog quoting lowest 
prices. Big illustrated list ol foreign 
stamps also included. M. E Harris .fls Co,, 
137 Tr a nsit Building. B oston, jjaj;. 

200 DIFTERENT IQc. Big SO'i approv- 
ala. Covert Stamp, 3& State, Rochester. 
N Y, 



50 DIFFERENT, Fine U. S. Including 
perforation gauge, llje with approvals. The 
stamp Shop, 809 Holland Bldg.. 5L LOUti, 
Mo. 



BRAZIL. M Different 10c With bargain 
approvals. Davis, Silver Lake, lad. 



ASK For our wonderful one eeht apptov-. 
ah. Praspect Stamp Co., 225 Broadview, 

Toronto. Canada. 

WHOL ESALE Catalog for dealers. lilua- 
traied, Postage 5c, Frank Co.. 4ftD0 Chai- 

g rove, Baltimore. Md. 

STAMP Dealers , your ad here -Will bring 
wonderful returns. Ask me for proof! 
F. tv. Johnson. Manager. Classified Adver- 
tising. Popular MMhauiCS Magazine, 2QJ 

E Ontario 51.. Chicago. 

APPRO VAT, Ojic -.u three ct r nia“ 

Frederick B. Driver, Finance Bldg.. 

Philadelphia. F<-nna. . 



25 UNITED States. inelLldlng 81 and *5 
stamps free lo Appr&v&i applicants, 3o 
postage. Brow [tie Stamp Shop Flint. Mich, 



WEEKLY 


Stamp 


magazine. LhlrlceO 


weeks, ite, 
Mich. 


Stamp 


Journal, Kalamazoo. 




RARE 


COINS 



GOLD Coins wanted, -40^ to 50 ^ pre- 
mluira. A. Fr ench, ft on te I. Tro y . N. Y, 

OLD Money "wanted. Will pay tlOO.DU 
for 1694 dime. S. mint, S5Q.OO for l$l3 Lib- 
erty head nickel (not buffalo). Plff premi- 
ums paid, lor all rare coins. Send 4c for 
large coin folder. May mean much profit 
to you. Numismatic Co,. Dept. 20. Fort 
Worth, Texas. 

BARGAINS I Rare collection Of COlIH for 
sale. CuntomLnfr United States large cop- 
per cent over ED years old. Flying Eagle 
cent, copper nickel cent, bronze- coat before 
1336, rare 11)22 cent, 2c piece, 3c piece, half 
dime. Civil War cent, old Confederate bill. 
5 different foreign chins Irani 5 different 
countries and our complete ta'crp catalog, 
all for only gl OO p^tpald. Don*t wait! 
Send & 1 CK1 new tor Nila rare collection. 
Money refunded :f not satisfied. 1ft 1914S 
Cents Sl.ftft. 16 large cents *1.00. 5 1924D 

cents SI. 00. G 1D31S cents SI. 00. worthy 
Coin Corporation, 184 Summer St., Dept, 
32. Bre ton. Mass 

50, DM COINS, Medals, papermoaicy. 
Lists free. Coinshop. 6F South 18th, 
FhllB delphift, Fchna. 

SCRIP Coins, 15 different 25c plus poat- 
age. BtHt 7* 1, B eclrig. W, Va, 

WANTEDr Certain late U, S. Mins, 
Album, inform u lion lftc. Kathun. Corne- 
Ilua, O regon, ' : ~ ' 

25 DATES Indian head cents 31. Stump 
brings selling price list. Ramsay, 682 E. 
Market, York, Fanna. 

BRILLIANT 1&38-0 Uncirculated cent 
and list IQc. 3 dEfferent 25o. Landon, Box 
1733 Vj/ 11-.htrr, Stati o n, L os An geles. 

CASK Premiums paLd for 12D0 dlfferpnt 
U. S. coins, complete buying hat iSc, 
Jameft Randall, 4uT Ecmth Dearborn, Chl- 
dfljfO, 

CERTAIN Large rents worth j 750. Oft- 
small cents 5 12. Ml nickels $250.06; riimra 
SJOft.Oft. Send l5c for latest 1330 complete 
3G page iSiustruted buying book. American 
Cain Co.. Bax 3507- A. Cleveland. Ohio. 

25 COINS 25c. 44 Coins, bills, tokens. 

25c. Oita Odd chon. 44 Overland. St. LUuis, 
Mo. 

65 COINS, Bills, tokens , Eagle cent. 25c. 
2D coins, 25c. BishoIT, 5ftD E. 6th, Kansas 
City. MO. 

COINS Bought: Will pay *5. DO each for 
certain Lincoln pennies; India nheads 

SlDD.OU; dimes BlftO.ftO. Catalogue 10c, 
Pediri l Cain Exch ange. Columbus. Ohio. 

CONFEDERATES. Russians, Mexicans. 
3 sets I a ml Li all different fiftr. no stamps, 
International Exchange, 166 JacKaon. Ctll- 
cago. 

ANCIENT Roman coins . five different, 
$2,110; commemorative half dollars, live 
different $5. DO. S. Koeppel, Merritt Hlrtg. . 
Los Angeles. California 

UNITED States. Large cent. 2c br-unze, 
3c nickel and bargain 3ist, 25c. Eleven 
date* Urge WO Li, SI. George F. Cafliii Ca., 
Augusta. Main e. 

COMMEMORATIVE Half dollara. Lin- 
coln il IP: CLeveLand Sl.lft; Long Island 
81 IB: Texas 81. 1ft: BOOiic SI. 2ft; Arkansas 
$|.8B; Elgin 81,4ft; wlftoansln 81,4ft: York 
$1.49; Bridgeport *1.99, Selling price list 
free. Bob Cohen, Bo-s 35D1-G, Cleveland, 
Ohio. 



GET Profit and pleasure In collecting aid 
coins. Bend lftc for $6 '-page Illustrated 
coin catalog. You 'll he delighted with It. 
Send lor it now. B. Mag Mehl. 370 Mehl 
Bldg., Fort Worth, Texas. LargeM rare 
Coin establishment in U. 8. Established 
36 years. 
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DIG Prices paid for certain wanted coins. 
ISpfl cent E30.W. Kcune silver dollars *4000. 
|$^4-l06^ Jndia]i head cents SHJU.UO each, 
(bines bet ore ib£j&, S5UG; liberty head diet- 
fibs- before 1U14,. $5u0; encased postage 
stamps: some Earsc sennits &20Q0: lift if 
cents, S275.GU; paper money, guld dollar 
Si500 r foreign coins $165. some worth 
jfiDtia each. You may havo coins for which 
we pay bsg premiums. Therefore sold 15c 
today f&r J3-3S big Illustrated coLn bo&k for 
certain wanted coins-. Rational Coin Cor- 
pora Ei on ; BClK Daytona Bc-ueh. Florida. 

PINE Foreign 1700 com. 3 datea and 
catalog iae, Geo. Best, cedar Rapids, 

Iowa. 

COMMEMORATIVE Half dollars, Lin- 
coln, SlOUC Mountain, Oregon, Texas, 
Cleveland. Kentucky, San Diego, Long Is- 
land. II. Sit each. Illustrated catalogue 
No £4. 25c, Norman Shultz, Saif Lake, 

Til ah . 

FREE! Foreign coin, banknote!, and 
large illustrated coin catalogue. Send 4e 
postage. Coin approvals sent. Tatham 

colli co . s pr mpfl p. I d- las. Mass. 

si TO SSjOD Each, paid for Inunctreds of 
old or odd coins. Keep ftll lints L posted. 
Many very valuable. Send 10 cents for il- 
lustrated Coin Value Boot, d X"6 Guaran- 
teed buying and selling prices. 3 1 years an 
buEincsa. Coin ExCliftilge, BOX 5, Le Roy, 

N _Y 

RARE u. s, h foreign coins, war medals, 
Catalogue IOC. Mengclle. Colorado Springs. 
Colo, 



HOH HI PS AND COLLECTIONS 



ASTRONOMY. The lalOil fascinating 
hobby of all. Explore" stars, planets, dis- 
tant objects- on earth. Build your ovn tel- 
escope. Amateur kits iS.5u up Full in- 
structions, Send me *0? catalog. Sntere-il- 
j]ig articles. American Telescope Labora- 
tories, Department 32, Hollywood. Calif, 



PHOTO FINISHING 



PHOTO Milt. Immediate service f Ro 
delay! Roll developed, carefully printed 
anct choice of two beautiful 5*7 double 
weight professional enlargements. one tint- 
ed r jiIli rKL'iiii'u 1 . or eight reprints — for 25c 
coin Reprints So each. The Photo Mill, 
Box 62s -] 2 Minneapolis. Minnesota _ 
Mail Your rails to Him center of the 
World. A»y ^ OF a exposure roll developed 
and printed 25c Cditl OeLuTW enlargement 
coupon free! Photo Finishing Shop. Eiit. 
in yru., 4 I 1 EE Genesee Valley Trust DLdg , 
Rochester, N. Y “T he Came ra City. 1 " 

atf reprints 25c. ioo, | l.oo, Bolts de- 
veloped. E6 sparkling LlfetOlU' prints. 2 
studio eblurgeiu cuts— ~25C, Life tone Btp- 

dios. B - 8. P cs MPlneS. Iowa. _ 

AT LjlsI ! All your snapshots in natural 
color. 1 ;. Roll developed, fl natural color 
prints, only £5c. Reprints. 3c. Amazingly 
b Fanciful. Natural Color Photo. Janes- 

ville. Wia COfii i iti. 

OIL Coloring photographs a lasarmtiug 
hobby or profitable business. Learn at 
hums bv easy aimpl l hrd method. Previous 
experience unnecessary.. com moo school 
education sufficient, Honri for free infor- 
mation and requirements. National Art 
School, :i6ui Michigan Avenue, Dept. 3433, 

Chicago. Illinois. 

"the joy or reallv beautiful pictures is 
yours It you get wil Sard's clear, brilliant 
prints Roll developed, 2 prints each neg- 
ative .only 25c. Valuable enlargement cou- 
pon. Willard’s, Box 353$- A, Cleveland, 

Ohio 

IDEAL Photos, Professional deckle- edge 
prints und free enlargement with ends roll 
for only 25c. Ideal PIlOLUS, BOX 2255, Pat- 
erson. N. J. 

FREE Sample. Send negative. Stream- 
line Studios, Box 5AB3-K1. Cleveland, Ohio, 

THE Modern Finishers, Bt. Paul* Minne- 
sota, are the outstanding finishers in 
America for low prices with quality pic- 
tures. Our modern methods give quick 
service anti bright guaranteed neve it ode 
pdetnrea, Roll developed. 16 prints. 26c 
coin; 16 reprints, 25e. Enlargement cpp-. 
pom. Join our thousands of satisfied cus- 
tomers by sending us your next- roll or re- 
prlnt Order. Modern Finishers. Box 3537, 
Bt, Paul, Minn, 

DOLLARS For your best .snapshots! Earn 
extra with camera! Insfruciion. one 
dime, Hlppenstlel, Russell Ave. . Bethle- 
hem . Fenna. 

NOW! Embossed deckle- edged Votes 
prints. Roll 25c, Eight. ''Southern." 
Edinburp. Va. 



PHOTO Stamps from your photograph. 
Gummed, perforated , glossy finish. 25 lor 
50e; 5D„ 75c; lliU, si, Oft. Universal Photo 
Stam pF-. 3] -a -2 Was hing ton. Elntiru . N. Y 
MINIATURE Film, fine grant develop- 
ment, 3 ] . s k 3‘.2 enlargements 3$ mm. si. an, 
bantam 25c. Film, Capital Service, lipx 

504. Rochester. N. Y. 

GET Clear, brilliant pictures the mod- 
eri] Artcraft way. Roll developed, 2 prints 
each negative only 2uc, Valuable enlarge- 
ment coupon Arccraft, Box 1322-A, Wafh- 

Infton, D, C. 

25MM- 36 2 ;c jx4 U In. glossy enlarge- 
ments. Film fine uni in developed ft5c. 
Photo Finishing Co., 218G Bruad SI.. Cran- 

sLdh, R. L 

NOTICE— The At tint’. i Photo Club. Ly- 
ons. Kansas, annpunces Enlablithment nrw 
photo finishing depattment. Ralls devel- 
oped 23c. S by 10 enlargement 35c. four 
«;E Dfl, Eastman Kodak Six 20 series. 2 
given lor month's bes-t pholo. Grand prlie 
given for year's best. Scud yo-ur toll or fl 
photo far eligibility. Photos returned. 

TWENTY Reprint! 2$C. Roll developed 
and two prints each pfgatlve, 25e. 3rnd 
for fre^ ]n ailing envelopes , price IJ.iE. Star 

PhotO$, J-lftB N. Dearborn, Chicago. 

IMMEDIATE Service! Better pictures. 
Sixteen Kuarnnlced prints from. roll. 25c. 
one colored or two plain cnlarefementa and 
8 guaranteed prliiu 25c. Sixteen reprint* 
onlv ?$c coin Candid rolla developed free! 
Prints enlarged to 3x4. only ic each, One 
day service. Details and mailers frcti an 
request. American Studios. Box B. 

La Crosse. Wls. 

2D REPRINTS 2Sc. 100 Reprints, si DU, 
Films developed 2 prints each negative,, 
25c. Mer cu ry Studio s Box 322- B. Chicago. 

PROMPT Service! Rolls developed, two 
VeJox prints each negative 25c, Heneft 
Studios, HaLTiahurg. _Penna. 

A PROFESSIONAL 4x6 enlargement of 
each exposure. Eight exposure rails. Coin 

25c. Wells. Box 5556M. ClcvelAnd. 

‘33 mm. DEVELOPED And printed in 
strips, of three nlceLy booked, Stic coin, 
Wells. Box SIMM, ClevglflJid, 

ROLL Developed, e briiliant fadeproof 
Velax prints and two professional enlarge- 
ments S5c. Overnight service Young Phcrto 
Service, 4li; f -n. Albany, N Y 

ROLL Developed and 16 prints 25e. Re- 
prlllli 2D far 25C. 50 for 50c coin, Queen 
City Service. Dept. C. Box 7. Niagara 
Square Station, Buffalo. N. Tf. r 

EXPERT Miniature film dc veiaping, 
Very fine grain. Best 24 pictures 3x4 
Kodabrom clllaj'gl'JlIellt.'i 31.00. Reprints 
4t. itegulas' rolls B prints, 2 enlargements 

25 r. Expert Studios. Lacrosse. Wis. ± 

ROLLS Developed, printed, two 5x7 en- 
largements included — 25c. Reagan, 406 

Tenth Nor th. S cuttle. Wash 

LIFE Photo finishing last? ft Ufa ttme, 
Roll developed, fl prints, 2 enlargements 
35C. Reprints lUc. Life Photo*, Hulchin- 

JKffl. KMWi , 

TWO Glossy enlargements. I colored 

with roll 25c. Arbor Service, to, Janet, ill. 

ROLL Developed, 16 Euaranteed prints, 
two coupons On enlargements 25c. Smart 

Photo. WinOna Minnesota. _ 

CANDID Special. 35mm. rolls enlarged 
to 3 1 iX4 '.a. Si. 00. Iflmm. rolls 6&o, 

reprints 3c Brown Photo Com- 
pany iq I Q^i Emerson, Minneapolis. Minn. 

1« PRINTS With roll 25c. 16 reprints 
25c Res Photo. Ogden. Utah- 

BEAUT3TQNE Enlargement, dime and 
negative. Giant Snapshots, Tnc. , Green 
Bw, Wit. 

GUARANTEED. Roll developed, lfl 
nrinta 2$c. an prints 25c. Quality Phot*, 
Hutrhinaon. Kansas- 

QUICK Scrvirc — Rolls developed, i guar- 
anteed prints; 2 enlargements; 2Sc cgin, 
OK Photo Service. Ottawa. Kansas. 

ROLLS Developed and printed 10c, 
Trial. Quality Finishers.- Maywood. Ill, 

ROLLS Developed. 3 prints each and 2 
free enlargement coupons. 35c; reprints, 
2c each; USD or more. ie. Summer's Stu- 
dio. UnLonville. Mo 



ROLL i>ve!^ped and 0 beautiful Vdox 
glassy prints 2iic coin or stamps,, Reprints 
3c each. Fctoprlnt Service, Box E, Hoan- 
oke. Va. 



FINER FifiSshing. Roils ■ developed and 
printed. With Otic colored enlargement, or 
two professional en lareem ents. All for 25c 
fCOin>, Genuine, nafioriaHy known. Moefi- 
tone sp peri or qualEty, Moen Photo Service, 
La Cross r. Wis, 



FOR The di^erlm mating amateur, roll 
developed and carefuHy printed 25c, re- 
ptintft 3c. Superior workmanship, same 
day service. Paramount Co,. 327 S. 0Snd 
St.. New Yp-rlt- 

PHOTO Mill. Immediate service! No 
delay! Roil developed, carefully printed 
and choice of two beautiful 5x7 double 
weight professional snlargemcnta. one 
tiiiTod enlargement, or eight reprints-— for 
25c coin. Reprints 2C each. The Photo 
Mill. Box 62SM2. Minneapolis, Minnesota, 



CAMERAS. PHOTO SUPPLIES 



CAMERAS And supplies. Free LlEustraC- 
ceE Catalog 1 is ting everything photograph ic 
-still and movie cameras, films, lenses— 
at tremendous savings. Hundreds of bar- 
gains, new and used. All guaranteed. We 
take pour old camera or equipment in 
trade. Write now for your free copy of our 
newest monev -saving bargain book -just 
anti Limited edition. BBXnl Central 
Camera Co. . (PhQtflKraphic Headquarters 
Since 18M1. 23fi Sqqth Wabash. Dppt. 3-K, 
Chicago. 

MAKE Money In photography, Learn 
quickly at home. Spare or flit] time. Koa; 
plan. Previous experience unnccexsary. 
Common school education sufflcJent. In- 
tcrcEting booklet and requirements Ircv 
American School oF Photography, 1601 
Michigan Avc. . Dept. 3431, Chicago. 

AMATEUR Photographers — Stop apemrt- 
Eng, make money in 19-39. It can be done. 
Write now, Dclm&r Sules Company. Del- 
mfir N. Y. 



CLEAN-OUT Of Xmas trade-ins! What 
vou want I'c have — at lowest clen ranee 

prices. Every type, still, movie Dumonts, 

prolcctors. ftCCessOries for small monthly 
payments Trades accented. Large fl-temm 
movie library. Free membership Low 
rentals, write lor your copy of "Mogull 
Bargain Ses's." 64 West 4Bt.li St.. New 
York C i ty. 

*50 WEEK With a kodak. Booklet dc- 
seribHS 1Q0 magazine marJEOU 35c. 
George, 2fl5 East Queen. Philadelphia, 
Penn a. 



MAKE Money selling snapshots. Dime 
bringa 152-jiage book oomplettf Jnatriictions, 
marknU.s, real information, l-yons-PubHdh- 
ers, 3Q16-F Elgin Aven ue. Baltimore, Md 

Make Powerful telephoto camera, iri- 
fllng cost. Jamer , ^ 4D. pas nor v tile, N, Y. 

PERSONAL Exposure word ffUmmctl 
labels. Your nam* Imiirlhtcd. Attach to 
back ol your photographs. Contains space 
for writing complete d&ia about each pho- 
to. 500 labels. Si. 00. postpaid- Herald. 
Ba t avia, IllLnois . 

REPAIRING Cameras, all optical imi ru- 
men is. Spec] all ye m designing aped a! and 
intricate precision aptics. American Tel- 
escope Laboratories, Departmeiit 23, Hol- 
i ywo o d. California. 

BASS Inventory clearance. Profit by 
these unusual bargains. 35 mm. candid 
midget, F:4.5 tens. *12.75. Used Foth 
Derby. F:3 5, 615.75. 2^x3U Asia Film 

FtLcfc and piste, with F:fl.a Ions. SID. 75 
9x 1 2 or 3i.jx4'-+ Zeiss Ikon Film Pack and 
plate, slpglo ext . , F:fi.3 lens, auto shutter, 
film adopter and holder. *11.05. Used 
Argus, F : 4 . 5 lens, *7,75. New candid midg- 
et, Xenon F:2 lens, Rapid COiUp'.ir and 
case, JflO.OO value, at *54. 7S. Hundreds of 
Other bargain* in the great Bass Bargain- 
gram and apcClai bulletina. Your meney 
back if Hmatmfactory after 14 dars trial, 
Write Bass Camera Gnmpftny, Dept. AG, 
175 W. Madison fit . G hloago. li linoiE. 

ENLARGER *1.53, Entarpies eight times 
sure of stnall negatives. Fully guaranteed. 
Paramount Sales Company, 00 Dudley 
Stre et. Boston. Mass. 

CAMERAS Film*, paper 25 f ; to 3Sc;. 
discount. Paramount Photo Division, 327 
East 92nd Bt.. New Y ork. 

CAMERAS — Shutters repaired, Leather 
bellows ins tailed ifi folding und view cam- 
eras. Bellows madf to order. United Cam- 
era, A- 15 15 Belmont, Ch icago. 

NO More wasted film or Unnecessary ex- 
pense. Take pictures you can be proud Of, 
Sell to magazines and newspapers. Make 
good money wherever you live, Eftfly. low- 
COst hbmc study course shows you hqw| 
Freo eatiiog. UnlVtrxal Ph&LDgraphers, 
Dept. 1 & 4 . in W. 33 BE.. New York City. 

HAVE You a camera? Send ten cents 
tor recent number of our big magazthe, 
showing how to make better pictures and 
earn money. American Photography, lie 
Gamnra House. Heston, It. Mass-. 
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PHOTO Mill, Immediate service! No 
delay! (toll dcvd cord. carefully minted 
and choice of Livo beautiful 5x1 double 
Welsh! prof easiona 1 enlargement^. one Lim- 
ed (TjaiTfremenL. or eight rcprllllA--for 
toil). Reprints 2c each. The PllOtO Mill, 
Box 6B9-31 . Minnea polis. Mliin. 

IF You id to Mexico Mk first for prices 
and pamphlets of finest OOTtn qnaUty 
mi n Latere and other cameras binoculars, 
movie eimeraa and projectors FOIQ Man- 
tel Suer R Ruthgt-r V, Carranza 11, l J - Q 
Box 1455 Mexico CRy.-te&- Branch stover 
Tij liana TSaja. California. Branch -store: 
Tijuana Lower California, Hotel Comer- 
ciai. Branch store; Monterrey, n. L., 
Morclu--: Orient c No. 55T. 



MOTION pictures and mound 
EQUIPMENT 



BRILLIANT Aluminum screen, 31x36 
Inches., washable. unmounted $l 75. Ihl- 
preved FrcKtUCts Co,, fttolyn Heights, New 

York. ,.... . ^ 

MOVIE Title set-S — Sod embo^ed letters, 
14 silhouettes. 10 tael:* rounds, mast^. 
Price H.QO, Kramnik. Hid., 38 W, 19th 
St., New York City. 



KOlJNiJ Features 35irtili. S5 0(1 up. 
tner. itas w. satii Los Atiseie.s. 



BrOtn- 



PENN -CRAFT Movie films. But Write. 
ppnrLHylvfliHl^ Pliolo P BOT 423-A. 

port, Pennsylvania, 

EASIEST, Sim pies L titling CUth: Trace 

from script chart*. S2.00 complete. Sam- 
ples Klein 5 Indira. Flutiron Bijlldmg, 

Nrw York- . 

FREE Lists. I'iniin. Brcim- film*. cam- 
eras pro U n- tors, accessories Home Movies, 
Box 21fi. ICas ton . F l ->1 h^ylyanm . 

35MM. FILMS List 5c. "Bedner. 53D&S. 

Tftlman. Chicago 

TALKIES Silent*. 35mm. , h&Jp. rent, 
UFD. 159-na St. Mary'S. D etroit , Michigan 
CLEAN -OUT Of Xmas t rad i - dps! What 
yon want WC have — at Ip-w'^t clearance 
prtce-5. Every type. Still, movie cam™, 
projectors, acecss-ortes for small monthly 
payments. Trades accepted Lumc 4-IGmm, 
movie library. Free membership. Low 
rerun Is WrLtc lor your copy of "Mogul! 
ButgOte News," - 64 West 4filh St., New 

Yor k city, 

iilG LLstl Silent 35mm. films. Demoey. 
1223 Berkley Yoiines town, Ohio. 

TALKIE 5-15.00, Silent* Projec- 

tors Simpson. 1275 South Broadway. Doy- 

1011. OhLo, _ 

"6-16MM. FILMS, -All subjects. Sold, ea- 
ch a lifted, complete rental library, silent 
a nd sound, Films rented everywhere Bar- 
gains In equipment. Trades accepted. Free 
illusl n>lrd cataLoguD Jwith sample film 
ltkl. Garden Exchange, 31 7 -A West Qftfh.. 

Miry York, 

15 r TO 25 L Discount on still Pr HituiC 
cameras. Free circular. Paramount Co., 

327 Fr 5?nd St.. New York CHy. 

3 5MM SILENT. Rented 5Ci<f weekly. 
OBldyrar a , 5119 SO ut-li Si Louis. Chicago. 

BARGAINS— (.’omp let I liimm-Gmrn. line 
No-Wat-Ka. 151 Broad way . Pat erson N J. 

■ r THE World's Paaslon Play." 

Specs ly HGUtifl pr .silent. 8 reels IS mm. 
rent and piirchaae. Superior than Olu-raiii- 
nterRaci atage play, Write HemvnWuv Film 

Cb.. 37 Church St., Boston. Ma ss. 

DIRECTORY Of 1010 free Mm*, claasl- 
fied. 3 6 rum. . 50c, BOX 3 Q9. A-sh tabula, Ohio. 

3SMM. BOUND Films nod projectors. 
OtiJtlev Film Esc lia upe. Nelson vide. CHrlo. 

fimm.r ffrinm. FILMS. Cameras projec- 
tor*, Bargain list, Tlk»Ck. 13S5 Broadway. 

New York. 

FRCkhECTOiit Film; sample, 10c; lists 
free. G ood w Ll I Company, JactaPB, Term, 
PASSION Fifty, World's driest. Seven 
reels n>uni*. silent. Regular price (22^. 
Special for th La month S12&. Crown Film 
Corp. _42 Mclr oae Bt., Bofltaii._M4i*H. _ _ 
COMPLETE ISmm. And 6mm. Him reniai 
libra iv a time Lions: "Wliitc Hell or Fitts 
Fftljm.,” -l«t world." ‘ Pony Bxprwuf." 
Free cctalou. National Cinema. 2 W r esf 

2&th, New Ypr k. 

GENERA Film lor All IrtOVl* tsueru, 
inn ft. -Oniric 8mm,. fii.oo: donbh' 6eiiini,, 
E1.7S; 16mm., 31,35. Sample fdT etamp, 

ProccsEUig powder* and out fits, Promader*, 

DaveiiporL Iowa. ^ 

36MM rolls Flno Brain devolobcd free. 
36 enlargements a'JjXS, Sl.nq. Cartridge 
relo aded 36c _Phntosh«p. Llnfop, Hid 

COMPOTES We^terrw, 5D0 f«t 75c. 
Jersey f7tma. 2D75 Richland, Lakewood. 
Ohio 



BASS Wants to mail jou without charge 
our new &3-page Cine Barga ingrain No. 
234 — sound, silent. B mm., 16 mm., 35 
mm. equipment, of the quality we can sell 
on our money buck ffu&nruec. Write lor 
this valuable hook, at onra. Pull descriP” 
tian of tbt RCA 16 mm, sound on film 
camera . Newsreel model is only wStt.DD. 
and is exclusive distributor. Dept A, 
Bass Camera Company. 179 West Madison 

Street. Chicago. Till n Ole. 

MOVIE" Film. Develop yourself. Univex, 
Eastman etc. Chemical samples lac. Raw 
film wholesale, Lake Camera EKehadgc, 

Gar y. Infl. 

LEARN MOLIOlTplCture Iheotre manage- 
ment. advertising, project J011. Free cata- 
log. Give ago. Theatre institute, Elmira, 

N. Y~. ' " ' 

ULTPiMM. UfeNTtD 50c Weekly; lists 3c. 
Hoffman Film Servitc, 57 BrPad, Albany, 

N. Y. 

BARGAINEE lmm„ P 18mm.. free litera- 
ture. Elder. B-739 Eoylston. Boston. 

Mans, 

RELIGIOUS Pictures for rent or sale. 
1 6mm and 35mm. sound or silent. Atl- 
Saered Film Co., 3E Melrose SL. Eo-ston, 
Mask. 



JtAUlOtt, SUPPLIES, instruction 



DYNAMIC And permanent magnet 
speakers, All slses and types. Unbcliev- 
ablv low prices specify your neecln imd we 
wilt quote. Radio Paris outlet Co.. 5866 

MABnolfa Ave^ Chica go rlu. 

RADIO Pnrtx bargain, i different lypoa, 
of transformer:; and chokes. I ^arLafclR 
■rnndensrr 3 trimmer condensers . 12 ns- 
Sbrl-ed bi-puiss Condc-r-scrs. 12 assorted re- 
fdfslors. Liberal assortment ol knobs, 
(.crews, rmt-v bolts, and other miscello ne- 
ons radio imm. All brand new Guaran- 
teed retail value at least no. on Oniv S2.fh) 
easn with order. Satisfaction xuaranlccd 
Radio Ports Outlet CO-. 5663 MascuJliu 
Aye , Chicago. Ill 

SEND Fbr free giant money saving radLij 
alld phonoKTaph record catalogue. United 
ItiKlib Comuariy. JOOC^Nf. Newark. N J. 
TRANSFORMERS — De&Lgn. build" any 

ss?e, typo, frequency instruct I MIS, fi.flD. 
Trans! ab. 3627 Thprd Avc. W. , H LIDS fig, 

Minnosola. 

BE A radio announcer! Good pa&sLbiti- 
llus. Audition brochure 5De. KFRO, Long- 
vjo w. TeAai. 

DON T Buy a radio Get our HtdlOff 
first lifting over 4Ufi natlobalSy kttOWEi 
iilundard make sets. Also 7(H5 eleetrie spe- 
cialties for the home. Big ftpeelal. |& Incll 
phonograph dunce records, 1 2 for $4, 
Write toduv. M odeETs, 5(3 CorllancU St-, 

New York. 

PL^Ns ia Te.itrd crystal &els. with 
■ 1 Radi □ bu i Lder J ‘ — 2fie year. Laboratories. 
77(10 - C East 14th. Oaklar.(!. (Li K lrn"ii;:i 
RADIOS— 19.95. All kindr. Save ®C 
Catalog free. 30-day's trial Mareo-F, 

Nil itri-ops CJtV. Mo. 

RADIO Engineering, broadcasting. fteLli- 
tJOn and police radio, servicing, marl he 
mid Morse telegraphy t aught thoroughly. 
All expenses low CatalOH free. Dodge's 
institute Aums st,, Valparaiso. Had. 



MUSIC AND MUSIC AL INSTRUMENTS 



PLAY Piano by r j arr Negro harmony, 
chimes, pretty chord* etc Write "Plano 
Bill " Jn7 0:;sLngto». 1'orQitlo. Canada 

LEARN tj-wing piillio! Postal brings tree 
folder ChrE5tenf.cn, 751 Kimball Hall. 
Chicago. 

TUNE Your own piano, Easy method 
S2.M postpaid. J. Sullivan, Grant 5t., 
I r win . Fenna. 

songwriters i Muncians r fttoacfnl 

Teachers! Music Arranger. 6574 Gmirtry, 
Look Beac h. California. 

SONGWRITERS: Rand u* your poems, 
wonderful proposition, Ki-Hh-DuV.7i1[ig 
Publications, Clearwater. Florida. 

SONGS. Foenis. bought, composed , ar- 
ranged. published, Royalty Contract, frre 
l 111 ormat toil. Melyo-Melodv Publlshera, 
532A Geary, Ba n _>’ra ncj-ieo 

ORIGINAL PoertlR,. SOhgJl wanted for 
publication, radio, Wesvmore Music Cor- 
pc ration. Pent 33K, Po nland . Ore. 

SONGWRITERS! Free"! Valuable book- 
Id Interesting, liustruclive. Leu Fleming, 
Wei jsbOfti._PeliriEi 

VIOLlNiJ — Handmade masterpieces, ha^t 
tunct' Stradivari us. John Lchto, Sail Pedro, 
Calif. 



SONGPGEMS W r antCd IPr modern mu- 
sical settLtt&s. Send for contract. Rpy 
All en. KLL Oh L-l, Ind. _ 

3GNGPO EMS , ' Me EodJ t -i. Oil UlV i id 1 ng 

Offpr. HtbbeUT, C-5, 24&7 NO. Avors. dll- 
cago, 

SEND 4S.U0 To Paano Bhorthand Mli^Lc 
C ompany, sptlllgfiold, Illinois, for How to 

E'i;iV E’lUMO ij',' EiU'. 

MYSTERY Control for all record play- 
ers. Sec adver tisement page I31EA, 

ORIGINAL Music composed to vour 
word*. S3 200 printed Copies S-lb, Reginald 
Belcher. Chatham, New Jersey. 3^ years 
ehureh organist, 



DANCE Orchestra lions popular back 
numbm. 10 -5 1. 00. Silverman, 3305 Law- 
rence. Chie-lmo. 

MUSIC Composed to words, II hi' mini 
pamphlet on request. Phonograph reeord- 
ing Of completed songs. Bend poem for 
consideration. Keenan's Studios Dept. 
PM. R mt 2 HO.. Bridgeport. Con n. 

BONO WRITERS! Bend. poem*. Best 
price, service available. Variety Service. 
Salem. Indiana. 

.SONGS— Arranged, revised by arranger 
L 'Cherry Biossoin Lane," '"'Gvp^y Tea- 
room." athers. Send for detaiLs. Harold 
Po tter. Box 511, M iam L , _F3ortdii . 

SONG WRITERS— Ort free the Emsldo 
facts on successful sungwntirvB by fainoua 
Broadway composer. Write today. Song- 
writers Institute, 1 234 -O Broadway. New 
York. 

Ja ^21 Plano guaranteed by mail in M 
lessons Urskii'ne studios. Bio East mu 
St.„ OakLand CaHlomla 

BONO Poem writers wanted, our 50-50 
plan has aided many aongw rLterfl . Ru55ell 
Duke recflii-ect jlSO.DO actiasice on hia song. 
Burl Bogg'a song won a nationwide ron- 
Lcsl. We may be able to help yon Rend 
poems or write for free booklet today. In- 
dldna S_ojr^ BureaLL. Dept. 41. Sa l em, Ind . 

DUO-FLEX Reeds for clarinets, and 
saxophone* eUrnsnate ypur reed troubles. 
Write for circular. Duo -Flex Reeds, 1204 
1st Av e.. Evansvi lle, T nd. _ 

SONG Poem* wanted to be set to music. 
Free examinaEiDn. Bend poems to McNeil, 
Bachelor q£ Music, 41 §3- PM £. Van Nc*s, 
Los A n geles, Calif. 

PIANO By ear Free hook lei. Day-V- 
Way , Woolwor th Building. Dearborn, 
Michiga n. 

MUSIC Conspoaed to words. Wonderfu] 
proposit ion, S^ufr Eros., Oshkosh, Will. 

W RITE Sonpa. Big money and reputa- 
tlon Write for information, J Gordcm 
Pub. Co , SOI N, Hoyne Ai'tf., Chicago, 

WANTED! Lyrics, melodics lor songs, 
we arrange, publish, fiell. Superior Song 
ShidJos. PaMBtc. N, J, 

BONG WRITERS; Send YOur pfiCm today 
for immediate cons Ldera lion. Richard 
BrOthe rf. 2^ 1 WtHid5 Build ing. Cbl Chgo 

BONG Writ trs Send for publishing 
agreement. McKinley Music Publfshcrs. 
1501 E 55th St., Chicago, 



BUSINESS OPPORTUNITIES 



MAKE Wormy eteetrnplatlng ' Marvelous 
M ten, ted Invention plates n'ith electric 
brush — easy as painting. Does same beau- 
tiful, permanent electroplating — gold sil- 
i rr. nickel, mdmipni, ft r . na big tank 
outfits. No liquids — lightweight.— portable. 
Anyone can u*c from battery or householdl 
current Only Sfi.SS ceniplete. Write far 
details and sample pf work dene. Warner 
Elccfric Op., 3C& N. Michigan, Dept. G-ll, 
■Chicago. 

NATIONAL Bakin* Institute annon trees 
a new home study course covering all 
phases of ccmmcrcial baking. Guort field 
lor ambitious men. Nearly a depression 
proof bti&iticts. Cohsmon school education 
Sufficient. Scud for free booklet ' ‘00001- 
tu hi lies in the Baking Industry" and re- 
qulreprents. Nn t lonftl Baking Institute, 
70OI Mi China ii Ave,. Dept. 3433, Chicaso. 
USA 

"'RUBBER Mold*." Make them yourself. 
Formulae. Inst ruction^ 'J&e, Ideal Servlet', 
17S^-R3. Park F tulge. lit 

POPCORN Machines, utneitcrbp, crap- 
eLtta, chepsp egat. potato cltlfW. LOhS 
Eaki ns . 203 5- C High St-, e prlnq field. Ohio. 

STEADY Money in showcards, signs, 

vrJndDW lettering Easy. AliiUKLpg dermis 
free. Write NeLsun Company, 3023 Man- 
hattan Building. Chicago. 
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FORTUNES Are being foui.lt on waste. 
Used motor oil holds hidden wealth. Mil- 
lions of gallons drained amt thrown away 
yearly. Our Precision Reflnimt Unit teeny- 
era u dully Avenue of 40 gallons of high 
quality, rich bodied oLl from a barrel o£ 
waste drainings. Ill use by U. 3. gov't. 
Tremendous profits Up to Slft.Ofl a day 
supplying consumers At 12d a quart. Aver- 
age refining cost only 2c a quurt. No train' 
ilflg requlrw, Modus t investment offers you 
a profitable business, complete equipment 
and exclusive territory, Don' t delay, write 
for complete detaLls. Precision Engineer- 
ing Salta Company, tlept. 102, 4300 Mitl- 

cneefc^ K a rtaifi City, Mo . 

CASH In on htg demand for Mexican 
hovel ties! Large profits 1 Fflrtsci|)nra free. 
Samples 10e stamps. Marq.UC3-FBF, Apar- 

tad o. ll Tfi, Mexico, City. 

YOU'LL Lite res liver mg mirrors, fUltO- 
parts. reflectors. making Chipped mass 
&iffns. Write, Sprinkle, Plater. 127. Marl- 
on. In dian a, 

: UAKE Mirrors at home.'' Big profit*. 
Little outlay, Also emboss, grind — foil, 
gold leaf, frost, chip and make imitation 
Stained glass, Instruction course 50c, 

ideal Service. M-a. Park Ridge, I1L 

M. M. earned $2fl7. three weeks. raking 
mushrooms in cellar! Except] anal , but J'Our 
celLar. shod perhaps suitable. We buy 
crops. Book tree United, 3fl4B Lincoln 

Ave. s P ep t. fij , _ch Lcago. _ 

WANTED. Amba Clous, reliable persons 
to help me contact advertisers, F Ftetran- 

tonl o. 151 Fifth Avc . New York City. 

REAL Moneymaking opportunf ties at 
home. YBtMund. §0? North 4th, Sheboy- 
gan^ W isconsin. 

BE Rich. Make 3W J 1 profit bottle vft* 
nil!a extract. Free label R. Tharp, OH 

Lexington, Cumfoerla nd . Md . 

START Business anywhere, Work morn- 
ings, home. Good pay. Putin. Boot 14. 

Ionia, Michigan. 

MAKE Signs, print 'on glass, inscribe 
AOUVCrdrfl. permanent as the pyramids. 
M Swishe r. Bor 133. Clai r ton. Penna. 

FREE" List "of 2S5G occupations. Don’t 
be a square peg in. ft round hole. Write to- 
day No old ifm»i Oust. Vocational Guidance 
Bureau „ 201 Park Ave,, Dept-, 2 a. Balti- 
more. Ma ryland, 

FORMULAS — Fast selling products. 
Guaranteed. Laboratory tested. Lowest 
prices. CftUUoc free, Kemico, 55K. Park 

Ridge, ill. 

REAL Opportunity, RCCQlor. waterproof, 
awnings, etc, NOW Ottered first time, our 
Own shop formulas with complete Instruc- 
tions, only *1.335, Calvin Awning Products, 
3B3Q Dryfhrtale_ Avc,. Log Angeles, Calif, 
UTTERLY * nnft«H ng moneymaking 
stfoilitieti back -yard gardening. Stamp 
brings information. Lightning Speede, 

Btreator, Iliinois. 

INCORPORATE In Delaware. Liberal 
lows, low costs. Corporation Registration 
ii Trust Company, 927 Market Street. Wfi- 

miitgto n, Delawar e. 

LATEST Business opportunities, full or 
spare time. Regular 25c, yours for lie 
while supply lasts. Edward MuiC. -853 
Crucible St., Wabash Bla., Pittsburgh, 

Penna. 

BUSINESS Opportunities to have agents 
wort for you. Free particulars. Tillord. 

Boy 515, Lou i sville. Ky . 

PAYING Mailorder buslnaas lor you. 
write Dixi e Muller?!. King. North Carolina. 

WONDERFUL Opportunity. Exceptional 
profits. Rtftd Woodcraft Service advertise- 
men t Home Craftsmen c olumn. 

1001 OPPORTUNITIES. Send 3c stamp 
for details. Mt. Hi. Engineering Chemical 
Ca.. Casper, Wyoming. 

“MONEY By Mail'' brings proven, tested 
money makers to start yOUr own business. 
Sample copy 10c. Universal, Laeftoehee, 
Florida. 

WORKABLE Mail order plans. Partic- 
ulars in booklet 'useful premium included) 
25 cents. J. E. Howe, Box iS3, Evansville, 
Indiana. 

SELL Quality health food products! Your 
labels! No canvassing! Semples, dime. 
Details free. Gardena System. 13BCP. Sta- 
ti on ' IB L os,, Angeles., 

MAKE Artificial; marble, glazed tiles, un- 
canny. Tubletops, plaques, floors, hones, 
novelties. Hard, ii reproof, inexpensive, 
cement secrets. Brill l mu tale and liquid 
rubber samples 3c. John A. Fayn. $45 
GrAnde Vista Avenue. Lo s AnttcleS. CnlLf. 

MAKE Bleach water formula 50c. Capo- 
tosto, 1797 Cranston St., Cranston, R. I. 



UNEMPLOYED? We have the best dime 
seller on the market. Every housewife a 
sure prospect. 4M'i profit. Dime brings 
sample and wholesale prices. Tuesday, 

2H10 -P twin field . Canton, Ohio, 

SOAP Making. Learn at Home, No ma- 
chinery needed. Stamp. Futctft, H-4545 

Bart lett. Milwaukee, Wiscon sin. 

a ROW Plants without soil. Chemical 
crop culture. Formulas and bibliography, 
35 centa. Formulas, Instructions and bib- 
liography, il. Hydroponics, Box 613, 

Outhrle . Ky. 

MONEY Jobs yours. Tell others- how set 
dollars ip mail daily. No Wiling. QDT»T- 
tunlty Of lifetime, etlhgluy. Box 225. Bell, 

California. 

HANDY Men— Earn money home operat- 
ing community "Ftx-lt’ r shop. Stafford, 
Muk a nd ft. IllLnofg. 

RUBBER Mold bargains. Stamp brings 
catalog. Colon la] Art, Grove Street. Derry, 

JT. H. 

AMAZING Patented screw -holding screw 
dr] vers. No competition i Factories, hard- 
ware stores buy quantities. Big profit-';, re- 
peals. Foreign territories open. FFCC trial! 
Tonl co, CDQ2 J ournal Bldg.. EuSlon . Mass, 
BE Successful in business. Learn ele- 
mentary and guiding principles from ex- 
pert. Don't lose time and money experi- 
menting: study and win. complete course 
reasonable. Free booklet Gardner At 
Gardner, 3!2- A Eighth Avc. . S. W., Cedar 

Rapi ds. Iowa. 

' 'BINGO."' New coin operated amusement 
game. Large income, operating “route.'" 
Small investment. Details free. Robbins, 

1 HIP DcKalb AVC. . Brooklyn. New York. 

MAKE Money at home ! draw mushrooms 
in cellar or shed, with Ami U. S. -Patented 
Mushroom Spawn and fitep-by-step, easy- 
tq-fallcw Manual of Instructions. Fasci- 
nating, profitable. Booklet rrefr— write to- 
day. Anglo- American Mushroom Indua- 

trlea. Dept. 3*. Toronto. OnL 

HE Your own boas. Customers overy- 
w tic re. Amazing prohLs. Read our ad puisc 
1 39 A. RoaerB Mannl acttiring Company. 

OPPORTUNITIES Galore in MaEl Maga- 
aint, Copv dime. NLxons, Elevens Point, 

Wlv 

extraordinary 1939 Fronts! Man- 
ufacturing “Popular Branded Products” 
Stamp brings informative Formula Mes- 
senger telling howl Miller. Chemist. fE-i- 
tobllsl i ed i an 71 . 7M-Mb, Ta mpa . Flo rlda- 
INVE&TIOATE Pinmulttoq pf merit. 
Send stamped envelope. Pipe Steriliser 

Mfg. Co., Atlanta. Ga. 

OPPORTUNITIES Aplenty] Moneymak- 
ens that "diet”! Latest otters freet Plan- 
!tcr:ii'n, P-1079 Madison 3t„ Brooklyn, 

N V 

lSOCTv PROFIT! "Free 32- page bock’" 
tens you how to make genuine rubber 
molds grid mam] lecture fast-sell Lng com- 
position novelties! Write Stewart's Studio, 

Dept . P -2 , 29 2T Wilcox. Ch ic ago. 

RECAST Old batteries into now'. Latest 
achievements. Battery Laboratories. St, 

Paul Minn 

*33 TO (50 Week Easily made willi our 
plan. Work at hOTtiC. CbfflplCle detal!^, 
25c. Atlas Promotion Service, Box 476, 
Red Lodge. Moht. 

*t.W PROFIT On i-acli 52.00- order. 
Strictly legitimate ParllCulftrs fret. Pop- 
DireOtor, Drawer 9-83 , Edinburg. TeXM. 

MONEY In Butterflies, moths . See SLn- 
clair Display AdvertlsEm-ent pn page 24A , 

OPERATE Paying mall order busiraeAS. 
in year own name. NicktU's. Rt, L no* 
45B. Bend. Oregon. 

PROFIT With new products. Make. sell, 
repeat. Analysis. Research. Guaranteed 
formulas. Biggest c&talotr free. Ruminal 
price*. Gibson Laboratory, Chemists, 
BP- 1 343 Sim nyaldc. Chicago 

St. Oft BRINGS 120 Guaranteed business 
methods. Snip Graham, Warrenton. Vlr- 

klnla . 

LEARN A big prOTll business. Small In- 
vestment. Frw; literature. Loldco, 1347 
Wisconsin Berwy n, 111, 

COLOR concrete with chemicals. Wish- 
ing- wells. Spin concrete pottery. Stueco- 
rock. Miniature castles, mills, cold glaat. 
iiuirblEng. Sample 10c. HoLlywoorl Cement 
Craft, 0527 Wonderland, Hollywood Cftllf. 

RUBBER Vulcanised, makes best molds. 
See samplM sii owing artistic work Dime 
brings sampies. Novelty Company, Gray- 
limr. Michigan. 

SELECTED Opportunities. Tested, guar- 
anteed 10c. Hannes. filfoj W. 164, New York. 



MAILORDER Books and artietes. Ex- 
ceptional!. ad! by mail. Use our powerful 
literature. Big profits-. Particulars free, 
Stamford, 57S3-B Broadwa y , New Y ork , 
ARTIFICIAL Marble sanitary flooring, 
instruction covering wood or cement floor- 
ing 3 z inch thick, tlreproof, all colors, low 
cost, ornamental casting, concrete, plaster, 
papier-mache, garden furniture, statuary, 
flexible molds, particulars free. Chris 

Mahler. Elmant, N. Y. 

DELAWARE Charters i Complete service 
S35. Submitted forms. Chos. G. Guyer, 

Inc,, Wilmington, Del. 

MARE Color -Glazed concrete pottery, 
tiles, walls. New, patented method, Com- 
plete plants cost only *35. DO, Men <Q-nly). 
Write for free colorplute. details. National 
Potteries-, 13 West 26th, Minneapolis, 
Minnesota. 



TF It's cash you're after ’'Proflt-Poifit- 
ers"' telbi how. Free, Richer, 5 fCensniE- 

toa Sta.. Brooklyn. N. Y. 

l&T WAYS To make money, in home or 
office , business- of your own. Full partic- 
ulars free. Elite Co.. 214 Grand St.. New 
York. __ 

PLASTEX Industries offers Industrious 
men an cupcrturnty to a tart a business ui 
their own. manufacturlinR art good^. nov- 
elties, souvenirs, ete. , in PlastcX and mar- 
ble imitation. 5c material makes 51 arti- 
cles. Rubber moulds furnished for speed 
production. Small investment brings big 
rfturftt. You are just in time ror big whole- 
sale season now startling, Write for inter- 
esting boaklet mailed free. PEastei Indus- 
tries, Dept. A, 1695 Washington Ave., New 

York. 

SELL Bv mail. Books, novelties. Bar- 
gains! Big profits I Fartlcul&rs free, 

E, Elfco. 43g IT Wfliig, C hicago. 

BE Independent! Secrets pf riches faS- 
c]na.tlnglj? revealed. Details. Todd’s Serv- 
ice. 267 Arlington Yo ungstown . Ohio. _ 
ELITE Collection of business plans, con- 
in ins 107 tested plans and scores of formu- 
las. Start own business: home, office, 
Particulars tree. Elite Co., 214 Grand St., 

New York. 

“ SCHEMER.' r Alliance. Ofalo Gist year} 
prints schemes, tips, opportunities, for- 
m (Hog; big producers: jio.-ooo to $23, wa 

retrerted. Year, $l.GD. Get wise! Trial 
Mk months an It MU’. 

CHARTERS: Delaware; boat, cheapest; 
free forms. Colonial Charter Co., Wtl- 

mington, Del, 

GIANT Mali, opportunities, added In- 
come, Ideas, 52 page magftsjne. iiic. itata, 
4254 N. Kimball, Chicago. 

Profitable Home buainesa. Legiti- 
mate. No canvassing. Maywood Pubhsh- 
era, P-t l23 ^roadway. New York- 

WHERE To buy at lowest wholesale 
pricas. InfprmatLph free. Yorenft. Box 
P-312, Bayonne, N. J. 

mo profitable Mall order and local 
plans. Gilbert Supply, 1 1 □? Broadway, 
New York. 



EARN Extra money at home. You can 
increaae your income quickly and easily at 
home. Wentworth supplies you with work 
and furnishes alt materials. Write today 
far free booklet. Wentworth Pictorial Co., 
Ltd-. Dept. 71. Hami lto n. Out. 

LIQUID Marble — anyone can makel Col- 
orful, glazed! Moulded, brushed, sprayed. 
Rhbberlastic moulds. Composition flooring. 
Rig money In these! Particular* free. 
Marbiesr.ing Service. EtUvard&vllle. if], 

MAH. Order business Is your opportunity, 
Many began small, now earn thousands 
yearly. No personal contact. Boundless 
opportunities. Have tsad over 3 U years cx- 
perleCMl Will help you succeed, fiend 25c 
for valuable booklets, none free, B. 
Brcniser, B&7 B. 21st, Philadelphia, 

ROW And, Where to obtain capital fully 
explained, tree particulars, Btar Service, 
Wapakoneta, Ohio. 

WE Help start yon In business, furnish- 
ing outfits and instructions, operating 
"Specialty Candy Factory" home. Men 
and women, opportunity to earn SS-l) to £50 
weekly, all or spare time. iGut 29th year.} 
Booklet free. W. Hi liver Ragsdale, IhC,, 
Drawer 4 East Grange. N. J, 

LEARN Arc welding. A grow mg indus- 
try' with great opportunities. Cdh&Ult your 
local .school, or If there is none- available 
write The Lincoln School or Welding, 
Dept. A, Box 5756, Cleveland. OhjO. 

succeed with your products. Make- 
sell them. Formulas, Processes. Accurate 
analyses Catalog free. B. Thaxly Co. h 
Washington. D. C. 
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MAN Id each ton' a to plate auto parts, 
reflectors, btcy c3es . fixtures, mirrors, by 
late method. Simple plan Of manufacture 
ins at home- Otaria you m Good paying bus- 
iness, free particulars and prcnTs. Gun- 
metal CP-, Ave. H. Decatur. 111. 

AFTERNOONS Free lor outdoors. shows. 
*340 month home. Unique plana. No can- 
vassing. Prepare fur surprise. Foils- P\ 

Station D. Los An geles. 

MANUFACTURE From Phpa,phblene. 
Cleaning fluid le gallon; bleach 2c ration; 
hand soap 2C polled; and tan last aellera. 
Sample 25c. Details tree. Western, 60 LG 

Denison Ave.., Clevela nd. J5 ; , 

INVENTORS — We successfully sell in- 
ventions patented and unpa tented. Write 
for prool, anti tell us what you have for 
sate. Chartered institute Ol American In- 
ventors, Dept, 4-C. Washington. D. C- 
WANT More business? 2c daily, opens 
individual New York branch office requir- 
ing no room number on your atatLontry or 
advertlsEmenLa. Co-Operative Mall Service, 

iSfi Lexington A Venn p, N<*w Y ork. 

PRIZE Contest money l You Cfttl win 
plenty'! Stamp brings opportunity! Na- 
tional Contest bulletin, i Dept, P. ). Hoi 
lao, Grand Centra l Station. New Yorlc City, 
1 WANT To send you proof of the won- 
derful pulling power of Popular Mechanics 
Magazine's classified pages- Whitt's your 
proposition? Write me today. F. w, John- 
son. Manager Classified Advertising, 3W 
E Ontario St.. Chicago, 111. 



MONEYMAKING €*PrORT UNITIES 



YOU'LL Like resElverlng mirrors, auto- 
parts. reUcCtors, making chipped glass 
signs, Write. Sprinkle, Plater, 2*7, Ma- 

rlon, Ind iana, 

i MONTH LY Ms LI "order magazines, 
ruled with money making opportunities 
10c. George Fenner,. 1613 Lucia, Louis- 

vine. Ky. 

MILLION Articles. Buy Wholesale, Val- 
uable directory dime. Ideal Service, D-E, 

Park Ridge. HI. 

WITHOUT Soil firnur flow era, Vegetables 
Jfl chemical solution. Formula Me, S, 

Dunn. Bos $14, MUmH Wl Ohio. 

POUR New 193^ moneymaking opportu- 
nities. Literature free, M. Benton. Lib- 
erty, N. Y. 

MONEY Making ideas. “Key to Business 
Opportunities.” Particulars,, 10 cents none 
free. Maplea, 341 ft South Marshfield, Chi- 

cage, Illinaifl. _ ___ 

(50 WEEKLY Introducing advertising 
necessity Johnston. P-257 North Wush- 

jnjjtgn. Tiffin, Ohio. 

AB L3ND A^O RQ ""ST" new. It produces 
ftm&fcins flowers, plant*. vegetables with- 
out sol] in apartment, parlor, nr basement. 
Using Abunda-gro is simple, fivimuscins, 
inexpensive. profitable. Satisfaction guar- 
anteed Details free. Unique Garden Club, 

Uganda. Minnesota, 

“PORT of OoportuniUea h ' published 
monthly — offering latest aelf employment; 
ideas; plans; schemas. $1.00 year, ropy 10c. 
1'arm A: Home Industries, OardcnviUe, 

N. Y. 

MAKE Eatra money. Dime brings doz- 
ens of moneymaking propositions including 
copy of ■'^paretlme M oneymak Lug Maga- 
zine/' Tuesday, 231 0-P Winfield. Canton. 
Ohio. 

borrow Recognized moneymaking 
book*, roiioi by mail ioc each, send for 
details and list. Anderaon, Bp* SAB, Mlls- 
k ogee, OkJa. 

FREE — I Mi Wonderful business!, maitqr- 
der and home work moneymaking oRera. 
Lewis CO., 326 -C Carpenter, Oak. Park, 

Ill inois. 

MONEY! Money! Yes you can make 
money. Tort speelal money- making formu- 
lui for OhC dollar. Reeve, Boh. 3d 12, Knqx- 

vlUe. Term. 

MARVELOUS Beauty plan 25c, EdCOtS 
Service. 3& Pine. Brooklyn , N. Y. 

MILLIONS Jobless 1 Supply satisfying 
employment information by mail Keep 
dollars received! We fill your orders . De- 
tails, stamp. CO'OperflUvc Bcrvlce, 77 
Swan. Buffalo, New Yo rk, 

START Profitable, Permanent business, 
making distinctive, raised -letter atatlpn. 
cry; home, spare time. Sella quickly tb 
homes,. Offices. New, simplE, amazing 
process; hO experience or printing equip- 
ment required. Get sample aheet. infor- 
mation quick! Hama Embossers. 1 D'T 1 Ni- 
agara- Builulo, New York. 

MONEY In butterflies, moths. See Sin- 
clair Display Advertisement OH page 21A, 



MB .■DO STAMPING Homes Per !0& key- 
checks. Sample 25c. Details furnished. 
Bohn Company. Box. B 6 P, Wilkes BatfC, 

Pcnna. 

'■OPPORTUNITIES Everywhere for Ev- 
erybody.” Best otfer on market. Particu- 
lars free. International Research Bureau, 
1115 ghermaii, Denver, Colorado, 

TYPISTS Earn extra jnpBef, 
brings "Twenty-One Way to Make Money 
With the Typewriter. U. Robbing. Box 

6048. Kansas C ity, .Mis s purl , 

EARN Extra money writing for publica- 
tion. Simple method. Demand inexhaust- 
ible. Details: free. Dona Veretts, 17 Gro- 

ton, Lowell, Mass . 

MONEY Makers for ambitious people — a 
22 -page “gold mine,” Stamp brings ev- 
erything. Lone Star Service. Baa 772, Dal- 
las, Texas, 

analysis. Rowarch,, Newest guaran- 
teed formulas Biggest catalog free, Nom- 
ina] prices, Gibson Laboratory. Chemists, 

cs-.i 14 2 _s unn vs ide, Chicag o. 

MONEY From honey. Good, steady in- 
come from small investment. Information 
how you can determine whether you can 
put bees to work making muncy for YOU, 

Bend 25c. Bor 335. Boston, Mass. 

INCREASE Earnings. Information quar- 
ter, Service Sales, Box US. Cleveland. 

Ten a. 

MOULDS. Guaranteed, for casting toy 
soldiers, Indians trappers. Warships, sink- 
er moulds, 244 kinds. Bend 5c for lllus trac- 
ed catalogue. Henry C. SchJercfce . 645 

Spencer. Ghent, N. Y, 

WHERE To buy exceptional articles At 
lowest wholesale. Information free. Stam- 
ford,. 37S3-C Broadway, New York . 

BIG Money easily made; 107 test plans 
far your choice. Home, office. Descriptive 
booklet free. Elite Co.., 214 Grand St.„ 

New York. 

FREE Folio describes 2006 ways to make 
money. Marvin studios, 203 South Dear- 

born. Chicago, 

□ROW Plants without soil. Folder free. 
Gordon Laboratories. SPO-H Fiftlt Ave., 

New York. 

UP To Still weekly! Spare or full time. 
Capital and experience unnecessary. Your 
own advertising service. Something new. 
Your sendees always in big demand by ev- 
eryone in busmens. Complete working 
plans. $1.00 Nd Other investment. Unt- 
vcrkfll. Bax H 8 I- San Antonio. Texas. 

YOUR Name — 5.D0O mailing lists — 2Sc_ 
n-ru samples, opportunities galore from all 
aver w"orld. Pines. 563 -A Monroe. Brook- 
lyn, N. Y. 

MAILORDER Opportunities, plans, for- 
mula*. Information. Circulars free, Har- 
vey Teepl c. Decatur. In diana. 

STOP Squealing — Start crowlngt Work 
mominga hnmii— MUtaLftf ddVra Or movliSk 
--afternoons! No canvassingt Falio-A. 
Station -'D, 1 ' Los A hg e]^, 

MAN Tn each town to plate auto parts, 
reflectors, bicycles, fixtures, mirrors, by 
late method, .simple plan of manufactur- 
ing at bn me starts you In good paying bus- 
iness Free particulars and proofs. Gun- 
metal Ca,, A ve. N . Decatur. HI. 

RAISE Earthworms for profit informa- 
tion free. Stamp appreciated, Bureau Zoo- 
logical Rescarcn. IMA Broadway. Peoria, 

WHOLESALE E&urees. B6Q.0GD articles. 
Free directory, M&ywpode, 625 Uroadway,, 
New York. 



FORMULAS, PLANS, ETC, 



PICTURE Transferring compound, 
grease paint, spot remover, disap |*eorina 
ink. invisible Ink. Inatrucfion .1 wdth 26 
Others. HU for dollar bdl, Rousaeau. 41 S 6th 
51 N_ w_ Gra n d Rapids. Mich . 

FOR Those deaLring home employment. 
25 moneymaking formulas $2.CD. Write 
Eugene J, Sousa, G1 Union St.. Nantucket, 
Ma^s. 

SELF Vulcanizing cement, SOc to For- 
mula Agency, 49<) Western Ave.. Lynn, 
Mass, Typed fo rmula, 

GUARANTEED Formulas — New fast Beli- 
efs. None better, Lowest prices. Catalog 
free. Kcmico . 49M. Furk Ridg e. 111 . 

REFINE Used oil without cost, Particu- 
lars. F, Ger win, Fair view, Okla, 



FORMULAS; 15 Proven moneymaking 
formulas 31.00. (Not stock-formula cata- 
logue stuff}, real Unusual offers. List free. 
Marvel Laboratories, M29 N*. Maplewood, 
Chicago, 



FORMULAS— All kinds. Real money- 
makers. Lowest prices. Catalog free-. 
Clover F prrodary. P-1 Niles Center, JJI, 
NEW Formulas. Analysis. Free litera- 
ture. Research Development Laboratory, 

44a SO. Ionia, Grand R apids, .Mich. 

MAKE TvfOrc money t Manufacturing 
'■‘Popular Branded Produces. 7 ' suimp brings 
informative Formula Messenger telling 
how: Miller. Chemist, f Established 1&S7), 

7D6-M F . Tampa , Flori da, 

GROW Plants without soil. You can da 
It. Home apartment, cellar or outdoors. 
Remark Abie growth year round. 25 gallon* 
season supply chemSCftLs. directions, bibli- 
ography, (i , ch> postpaid Cheml -Culture, 

4761 -N She ridan, Chic ago, 

FORMULAS It Each ! Literature; Slm- 

? lo formula 301 GuIIuezu, Wilkins bur jf, 

enmjlvBnlfl. 

analysis. Restareh. Newest gaiaran' 
teed formula.^. Bjggost CfttftJog frw, Nom- 
inal prices, Gibson Laboratory. Chemi^ta, 

BD-11 42 Bunnysn de , Ch icago. 

FORMULAS Free. Where tu get and 
three money making plans 25c. Bcui lid. 
Bluford 111. 

NEW Confection, resembles potato chips. 
Easily made May Lee. 1329 Kennett, 
St. Louis. Mo. 

ELITE Formula. 1 ; and plan. 1 !,: make and 
ftell your own products. Descriptive book- 
let free. Elite Co., 2H Grand St. New 
Ydrk,.___ 

THAXLY FOnnUlOa for perfect product*. 
Accurate analysis assured. Rcsultful rc- 
search. Catalog free. B. Thaidy Co. t 
waihington. D. C. j 

FORMULAS. Latest money makers. Lit- 
erature free. Belfort. 4042 N. Keeler, Chi- 
cago. 



CHE Mrs TRY 



HANDBOOK For chemical experiment- 
ers. Illustrated, hundreds of experiment#, 
postpaid 50c, Experiment booklet 15c. Cat- 
alogue. sc. Reading Scientific: company. 
Reading . F fnnn, 

GENERAL Chemistry simplified, S5c 
pamphlet. Jbray, 2731 Vine, Cincinnati, 
Ohio. 

CHEMICALS In $c quantities, CatAlog 
SO Fl ei sob rr' s Lab or atorie s. Everett, Maas. 

CHEMICALS, Laboratory, gloss ware, qp- 
paratus. Bend 3c for catalog CF1, Bio- 
logical Supply Company, 117G Mt. Hope 
Avenue. Roclicster. N. Y . 

FREE Chemistry catalog. Supplies at Set 
Equip complete Laboratory. Send 3o for 
postage, Kem kit fedentlfle Corp,, $97P 
Bridge S_L . Brooklyn. N. Y. 

TELESCOPES. Microscopes, chemistry, 
mineralogy. Scientific catalog free, Tracey 
Laboratories. Evanston, Illinois. 



AGENTS WANTED 



AGENTS — Fast selling, patented hair 
cutter, simple, easily u&Ed. Converts safety 
razors into hair Cutters. Send 30c Tor sam- 
ple and details. Universal Converter Com- 

any, 305a Dime Building, Allentown. 

enna. 

AMAZING Profits srltine new lotion] aed 
cleaner. Something different. Whirlwind 
seller to housewives. Write Immediately, 
Clean-O, 1323 Elm 3t. , Denver. Cola, 

PERMANENT ftepresontaCJ ve wanted for 
Hoover uniforms to tall on restaurants, 
hotels, beauty parlors, doctors, nurses, 
others. Excellent immediate income. Leads 
furnished. Valuable equipment free. 
Hoover, Dept. BJ-R, 251 W. 19th. New' 
York. 



2l2'f PROFIT flelllng amazing new liq- 
uid mender. Fixes most anything; unlim- 
ited demand. Write for free sample proof. 
Indiana Laboratories. Dept. T-39, Elkhart, 
Ind, 

BEAUTIFUL Bird pictures handmade 

With genuine feathers Sell Dll Sight! Largo 

profits! Free particulars. Samples Ifto 
stamps. MarqLEe£-FH, ApOrtado 1176. 
Mexico Ci ty. _ 

SOD'; profit with hew perfected 1 1P391 
quick- action, no Hint, automatic gas light- 
er. Retails 23c. Sample 5C. Ne* Method 
Cp.. Box FMG-75. Bradford. Penna. 

BUSINESS Proposition re^ilverina mir- 
rors. autoparts, reflect om. making chipped 
glass signs. Write, Sprinkle, Plater, 120, 
Marion, Indiana. 

5ELL Signs, mottoes. Writ# fichaffper, 
1336 West Rush, Philadelphia, Pcnna, 
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WANTED — Purchasing agents, no expe- 
rience or money required. write tuicl mail 
»hmjn for application to Purchasing 
Mgr,._17fi N, Halted a t- Chicago. 

WORLD'S Fastest tr.on r-v maker. Sell 5GC 
packs of razor blades for 5c. Tharp, 814 
Lr Kington. Cumb erlan d,. M^ 

5G0 r ; PROFIT 1 Gold and colored sign 
lrtLers lor windows, offices, trucks, signs. 
Auto monograms. Easily applied by agent 
or customer. Reunite, A kTOP , Olilo. 

AGENTS Wanted, Fast selling smoker's 
novelty, ejector cigarette cast. Write 
Cam Posit. E Oh io , Chic ago. 

111' 'JVr f-K DO an hour. Amazing Kflr-Nll 
beautifies old cars with sparkling new fin- 
Ish — vjtliQi.it rubbing, polishing, waiting, 
pain ting Costa little. Wipes oil Willi 
cloth Last* 8-12 months. Free &H triple, 
Kar-Wi], Dept. ft-8, Cincinnati, Ohio. 

MAN And wife— to run local coffee 
agenev,. Earnings Up tP S?4Ci In a month. 
New Ford sedan given you as. tonus, t send 
complete outfit. You don't risk a penny. 
Details tree. E. J, Mills. 3208 Monmouth, 
Cincinnati. Ohio. 

MAG CC Cipthfg brush, Revolutionary 
invention. “ Eras ea" dirt JLke magic. Saves 
drydeaning. Sensational seller. Samples 
tent on trial. Rush name, Krlstee, 1&3, 
Akron. Ohio. 

start Making money selling new ex- 
clusive flat pencils with note books for 
pocket and purse. Sample 50c guaranteed, 
Harris Froducbi. Orange. Mass. 

SELL Social security ptates. Sample IOC. 
Particulars free,, Reliable Sales CO., 6 
W est 2Bth Street, New York C ity. 

BIG Money taking orders’ shirts, ties, 
hosiery, underwear, pants, uniforms, 
dresses., etc. Sales oquSprnent free! Experi- 
ence- unnecessary. Write Nimrod. 4922- AN 
Lincoln. Chicago. _ _ _ 

AGENTS — Salesmen— District manager^ 
— New si 00 auto necessity. Every auto 
owner needs. Season on Over lM'r prof- 
it. Details free. Hylyte Laboratories. 
PM- ?ori7 Gra nd Ave., C hicago, 

YOUR Own local shoe business. Free 
outfit starts you! Bonus shoes given. 173 
islyies. Big advance commissions. Expert- 
cnee unnecejuian’, Taunurs Shotis. 0a3 3 Soh- 
jon. Mass. 

20rvv PROFIT, No investment, fast sell- 
er, field unlimited. Danna, Box 57, West 
New York. New Jersey. 

TOOTH-BRUSH Cabinets, New, sani- 
tary. Liberal commissions. Sample 5tie. 
B ds C Wood-shop, 2812 Roosevelt Road. 
Chi cago, 1111 nOi*. 

INITIAL Automobiles-. Big profits. Out- 
fit $2. DU. Samples 3c stamp. Money- back 
kUfil-ftnlce. Evans Products, Midian AVc- 
jHie , Wj ndsor, Conn. 

AMA2UNG. Speedy self -selling, -one- 
call'' proposition: every day your pay day! 
New, sensational, moil ey-aav Lug 7 -Purpose 
Beauty- Lotion Concentrate. 521 profit pos- 
sible from dollar investment! Write quick; 
territory going fast. Ermadon. 30 1 Ems]le. 
Buffalo, New York, 

GALVANIC Roofing paint. Dopondablo 
weather proofing guaranteed. Add 5. 20 
years to roofing. Particulars. Agents, 
Galvanic Product* Go,. Vanderbilt. Ptnnft. 

SI STARTS You In business selling com- 
plete line ties. Slide- one, bows and novel- 
ties, Over profit. Writ* today for 

descriptive wholesale catalog. prices and 
free sample materials Philip's Neckwear, 
3ft West 22nd, Dept. P-l , N ew Yorlt. 

VO UR Name- OP the label and all repeat 
business must come to you. Cosmetics, 
toilet article.*, food products, medicines, 
flavoring extracts, household Bpecldlttcs. 
20D r r to 400'i- profit. Build a real bUslhcSi 
of your own. We print your name on the 
labels at no OEfrfi charge. Send ten cents 
for complete -details and prices, NatlO-hQl 
Scientific CP,. BOI &3B3, Rich mond, V& _ 

NECESSITIES Always in demand ! Ex- 
perience unnecessary to earn steady income 
selling shirts And sportswear factory to 
wearer. Gigantic variety; one year guar- 
antee’ customised fit <90 aizas), Half price 
offer creates amaJ'-lllff valuen. World’s 
largest concern of Its kind. Our sales TOrcc 
earns $1DU,DCJG.QD yearly. Oct your Share 1 
Simply write orders. We deliver and col- 
lect. Postcard brings you complete money- 
making outfit free. Write Dept. 20S, Rose- 
cJS IT -Quaker. 1B39 Bioad uay. New York. 

AGENTS, Sell a El purpose cleaners to 
hotel m. dairies, banks, taverns, hospitals 
housewlv-Fa, Distribute*^ name on each 
boor. Klea dwell Products, Box 1J34, 
Youngstown, Ohio. 



DON’T Be a job hunter -Start veur own 
business on our capital, No hard times: no 
ley- offs; always, your own bos*. Hundred* 
average $3,000 to So.QftO annual sales year 
after year. We supply stocks, equipment 
on credit. 200 home necessities. Belling 
experience unnecessary. Wonderful oppor- 
tunity to own pleasant, dignified, profitable 
business backed by world-wide Industry. 
Write Raw lei gh 1 6, Dept. C-U-PPM. Frcc- 

pqrt. Ill. 

SI'A-WELD Permanently seal* leaky ra- 
diators, cracked cylinder block*. etc, Big 
repeating money maker, factory, £812 

□illham, K ansas City. Mo. 

GRANITE Monuments. S9.99 up. De- 

livered. Lettered, catalog. Mifcelieh 

Com pany, St. Cloud. Minne s ota. 

MONEY in butterflies, moths. See Sin- 
clair Dis play Afl ^rtlseTnent 00 page 24A 
FRONT Muncy at once. Sells fpr 98c, 
Frofit as much as 78 r ; , New item. SelL* 
likn hotcakcs. Territories Rrung fart. Act 
quick! Details free. Ajax Tool & Die Cp,, 
Dtpt. 35. Racine, Wla, 

Profit with new products. Mate, sell, 
repeat, Analysis, Rosen rch. Guaranteed 
formulas. Biggest catalog free. Nominal 
prices. Gibson Laboratory. Chemists. 

BD-1142 EunnysLd e , Qh Lcagp, __ 

EX-O-LENE. New, red-hot, repeat auto 
product. Guaranteed. Millions waiting. 
To profits, information free. Thermo 

Eaol ene worts. P eori a, 1 31. 

AMAZING Zipper clothesline. Instant 
demons t raison. Sells on sight, Dunn if fg,. 

Hempstead. H. Y. _ 

BIG Money applying initials nn aulomb- 
bites. Easiest thing today. Free samples. 
Also, sideline salesmen for short order 
decatcornania name plates. "Rako."' i3G5 

Wash ington. Boston- Mas s. 

ELCHN l Waltham. Hamilton walches. 
Make big money. *1 ilfj Send for free jew- 
elry catalog. Plymouth Jewelry Exchange, 

Iflk-B Canal St.. New York. 

MU. LIONS or prospects i Buyers every- 
where! Sensational lifetime gold colored 
deluxe social security pLltes; easel Tre- 
mendous value J Fast seller! EJg profits ! 
Complete selling outfit freet UfilOII Spt- 
Cialty, 1775 -J Bro ad wa y. New York , 

BELL Catling card*, Liberal profit*. 
GfitfH IjX'ti Uni versal, Or ange, Mass. 

SELL Our vest pocket SlEe Illustrated 
comic booklets. Bend quarter tor 10 differ- 
ent samples, None free, tlepsae Sales, 
a& - 5 lh A ye.. New York. __ 

NEW Invention rlcta premises or roaches, 
ants, waterbug*. for a year, Homes, hotels, 
stores buy hundreds. B]g profits. Write 
for distributor’s trial offer. Rld-A-Tor 
Co., Dept. 39.. Kflasa s City, M o. 

AMAZING Opportunity — Give away val- 
uable premiums and sample* with famous 
quality coffee, Spites, 400 other necessities. 
Steady work- — excellent pay, 55(ki,tk> yearly 
bonus and tree samples to all qualified 
dealers. Experience unnecessary. Part 
(Smc worker* welcome, TOgslad Company, 
Dept. C-lC, Kokomo. Indiana. 

AGENTS! Big pruflts, rnaillng pur lit- 
erature. Home business. Btamlord. 37B2-D 
Broadway, New York. 

DO You want agents for your proposi- 
tion? Yflur ad in this apace will place your 
message before hundreds of men seeking 
fast-selling products, Mv lolder M FJow to 
Secure Agents.’' is filled with proof, I'll 
glodly send you a copy free. F. W. John- 
son, Manager C]a.*sjfied Advertising, Pap- 
ular Mechanics Magazine, 200 E. Ontario 
St. . ChFCftga. 



GUARANTEED Gold leaf letters for 
-store and office windows. 300^ profit. 
Free samples. Metallic CO . 438- B N Clark 
Chica go. _ 

SAMPLE To smoker*. Mail 6t in stamps 
— Bweet Tdbah, rich flowery tropical mix 
with delicate droma. Distributors Want- 
ed, Specialty Forum, B4it Pleasant Avc. r 
Chicago, 



SELL Artistic oil pa Luted personal per- 
traits 1 Portraiture, & 2E N&blc, Chicagp. _ 

HIGH Grade window letters l ] ic each, 
Free Samples. Metallic Co., 438- A North 
GlftfK . Chicago. 



FREE Sample World’s beat seller, 
G. Mfg. Co.. Washington vllle, Ohio. 



SELL Stores, tAiemu, gas statlcmx 1939 
sparkling 3$c Gem signs. Cost &c. Gem, 
4337-M HarrlsQn, gfijeago, 



^ 500 To PROFIT. Modernistic guaranteed 
B£ick>on - letters fur window.*, offices 
trucks. Large sues le. Easily applied 
Free aamptea. Modernistic, B-3QGDI Lin- 
coln, Chicago. 



AGENTS; Smash go prices 1 Santos cof- 
fee 12c lb. 4-oz.. vanilla 3 J ?c r Razor blade* 
ID for 9 3 iC. 100 sticks chewing gum 12c. 

iso other bargains . Premiums. Experience 
unnecessary. Carnation Company, FG, 
Et. l&u e*. iio 

AGENTS — Opportunity make money; 
book containing 107 successful business 
plans; home- office; send for free intro- 
ductory booklet. Elite CO,, 214 Grand St., 
New York. 



AGENTS Make bis profits on food 
products, bargain deals. Low wholesale 
prices. Kush namp for trial outfit offer, 
Ho-R d-Cp 281D -R Doclier- S t. Louis, Mo. 

SUCCEED With ymir product;, Malte- 
se] E them. Formulas. Procossex. Accurate 
analyses. Catalog free, B, ThiKly Co., 
Washington, D. C. 

STARTLING Invention— Pocket adding 
machine. Nationally advertised S2.5D, 
Whirlwind seller. Big profits. Baby Cal- 
culatar Qq., R qx ll ]j, Chic ago, 

BIG Money applying initials on auto- 
mobiles, Write for particulars and free 
aamptea. American Letter Company, Dept, 
40, Diinellen, New jersey. 



AGENTS— To mall our literature, Good 

P rofit*. Home business. Maywood, 149 
'Ifth Ave,, New York, 



FREE Sample — Amazing cleaner; sells 
homos, taverna. every where. Big profit— 
last rCpc-ater, Betco. 500-7 Irving Park, 
Chicago. 



manufacture Bpfcfaitte*. hire agents 
yourself, Big money, Free literature. Gll- 
ber t Supp ly, 1 1 0T - P Broadway, N ew York, 

AGENTS; Stamping names on pocket-key 
prelectors. Sample check with your name, 
atltffv&s. 25-e. Stamping out fits. Embletu 
ehoeka. cheek-fobs, name plates. Hart Mfg, 
no., 303 pegraw st., Brook! ru. N, Y. 

ENGRAVED Name plates, numbers, 
signs, etc.H easily sold, profits large. Brett 
Bros., Winthrop- M ass. 

REVOLUTIONARY" Window cleaning 
tool. Good Housekeeping approval. Only 
ten £2.25 sales daily to house Wi Vca, fac- 
tories. schools, stores Will make you, 
S350.Q0 monthly. Carter Products COITP., 
BOO F r ont Ave.. Cleveland. Ohio. 

ATLAS Window ssgn letters, Large hIzcs. 
penny each. Beautiful free samples. Atlas, 
7941 Hoisted. Chicago. 

"l.IWO WAYS To Make *1,000." You 
can do it — others have. This amazing book 
will startle yon. 47£ pages, ontv 32.50. 
Popular Mechanics Press, Room (C39L 200 
E Ontario St,, cnicago. 



filGfl-GR AHE SALESMEN 



CITY And rural salEsmcn. Twa for 
southern manufacturer rated at half mil- 
lion. Monthly earning* up to 54 bd (b SftO£l 
Take orders for roof coating with the aid 
dI numerous, powerful, visual demonstra- 
tions. Used OP Ur-srchOu&es, schools, ga- 
rages, public buildings, etc. Also full line 
ur paint*. Credit plan gives buyer lung 
trial before paying a penny. Earnings ad- 
vanced. ExpetJ enCe in Our lino not re- 
quired but sales ability and intelligence 
absolutely necessary. We start you at our 
expense, Write Immediately lor complete 
details, The Zone Company, Bos 4313, 
Dept, A, Fort 'Worth, Texas. 

DID You make S5b i^t wi-nfc? Does your 
Job offer you real future? tf not, why TVOt 
start a wholesale business of your own? 
Start with little as £2 tu Handle line 200 
nali anally advertised 5e- 10c products. 6bo(w 
merchant* new plan for Increasing sales 
and profits, Handle everything from your 
home at start, chance to operate one of 
cur Silver Fleet service trucks. Facts free. 
World's Product* Co,, Dept. ID-C, Spencert 
Ind. 

SELL Business cards 11 in thousand. 
Business atatUmery, book matches, gummed 
tape, paper towel*, advertising pencils, 
sale*- books, rubber stamps, advertising 
specialties. Free sales portfolio, 35'>' 
comm, daily. Money making special*, 
David Lionel Press, 312 Bo. Hamilton, 
Dept. DO, Chicago. 



MAKE More money with Rfitl Comet 
Automatic Fire Extinguishers. Low price, 
Proved seven years. Splendid sales outfit 
free, some good territory open- Exclu- 
sive. Write quick, 7t>4 Red Comet Bldg.. 
Littleton. Cola. 



DIS-TR I RUTORS— Supply tevaJuticmnry 
corn remover to store*, New sales plan re- 
sults in landslide of orders. iSflffo profit. 
Encluslvt’ franchise. Great Christopher 
Corp.. Buffalo, New York. 
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THIS Ad directed to -iflleF.mpn with sales 
ability, Application solicited Jot roof coat- 
ing, paint, oil Olid grease proposition sold 
on lung trial credit terms: no dcun pay- 
ment. Earnings lip to S450 fo SS4H5 par 
month, IS worn statement! Earnings ad- 
Muted No experience iti our line needed, 
but intelligence and ambition «re needed. 
Otherwise, please do not waste your time 
or ours. Panther oil A- Grease Mrs, Co,, 
H-es 430 E. Dept. 108. Port Worth, Texes, 
POSITION open paying salary and ex- 
pense* on small sales quota with na- 

tionally known manufacturer □[ standard- 
ized maintenance products. We want a 
salesman qualified to call on industrial 
plants, institutions, municipalities, school 
hoards, real estate, insurance companies 
it m3 large property owners. Protected ter- 
ritory. Old accounts given. Rapid ad- 
vancement assured right man. American 
Asbestos Products Co., Dept. B, Cleveland, 

Ohio. __ 

SALESMEN. Distributors — 200 Items 
brushes, mops. Marvelous magnetic brush 
excels vacuum cleaner. Big profits. Neway 
Brush Company, Hartford. Conn. 

MORE Muncy In 1 030 selling advertising 
book matches. Cash commission Full or 
part time. Experience unnecessary. New 
outfit free. Gem Match. 72- FM West 

Washington. Chi cago, 

ADVERTISING? Specialty" salesmen! 
SrnsftUOnui advertising pencil deal. Every 
business a prospect, Striking color assort- 
merit, Lowest prices, mg commissions. 
Nortll Ame rican. D-5 54 Adams. Chicago. 

INVESTIGATE New profitable industry. 
California Earthworm Farina, Highland 
Flit Loa A n gel W, C&lif Ornlu . 

BIG C'Drnmi^'iloti^ .'jelling lu stores lx-I- 
lulold pricing tickets, metal shell mould- 
ing. To restaurants, menu covers, signs. 
F. Pricing Frew, 124 White St,, New York. 

AMA/'IM': Seller. All weather coat guar- 
anteed ten years, S3. 95. Commission £3 UU. 
Belling outfit IfW, Teliytftt RiiliicOiit Co.. 

Dept. 20, Templ e ton, Mm. t 

KRSli: Samples — Red hot special lies. 

Ja ckson ' a. P- fo S. Kansas, C_U.y, Mo 

RAWLEIGH Men make good money. 
Supply everyday household necessities to 
Rawlefgh routes of soo family users. Am- 
hLtlous men can mate good earnings at 
start. We furnmh everything but the car. 
Write today. Ra wlelgh-s, Dept. C-A-PFM, 

Fre eport, III, _ 

ADVERTISING BHk match els — S oil un- 
ion label boot matches. Fastest selling line 
in America. Large sakr, producing kit, 
sample matches,, complete cot catalog, 
eight color combi nations make selling easy. 
Commission in advance. Superior Mutch 
CO, ,_7|30, Greenwood, Dept M-3, C hicago. 

YOUR Own suits free. Other attractive 
bonuses and free shirt oiler plus big cash 
profits, for JsellLng your I r lends quality 
tailored- tc-J lldl vldtlftl meusure suits. Five 
popular new low price ranges. Exclusive 
sport and swing styles no- extra charge, 
rnees defy competition, Elaborate selec- 
tion spring and summer new shades and 
patterns. Satisfaction or money back, 
guaranteed by reliable thirty year aid tail- 
oring firm. NO experience needed- Sam- 
ple outfit free, Jay Rase & Co.. Dept. P-J, 

330 So. Wh-Us. Chicag o 

ADVERTISING Book match business 
now booming Experience unnecessary. 
Big cash commission daily. Factory direct 
Low prices find Lop quality assure repeats 
Big sales kit free. Match Corporation of 
America, Dept, E-3, 3433 - 4fllh Place, 

Chicago^ ^ _ 

LIVE Energetic salesmen to sell com- 
plete line of motor qlIh and greases.. Ship- 
ment dLrcCt from refineries tp Ohio. Penn- 
sylvania, Wisconsin and other states. Rob- 
erts t^l^&m^sa^Mempbis^Tieiio^ 
HEW Specialty — Bells every Dual ness and 
professional man. Four 415 sales, duLly 
phy $280 Weekly. Farrell cleared over 
81,000 00 monthly. Write, F. E, Armstrong 
Pres] rl fill . Dipl PM. Mobil.- Ala 

BLADES. Finest quality. Factory prices- 
postpaid., Ace Blade*, Buffalo. H, ¥■ 

EXCELLENT Opportunity selling our 
complete line of brushes, largest commis- 
sions. Write far $a]r& plan. Wire Grip 
Sanitary Brush Company, 3300 5th Ave,, 
New YOrfc. _ 

EARN Money In your spare time taking 
Subscriptions Co Popular Much antes. Un- 
limited possibilities, every family a pros- 
pect, Easy ta sell. Bonus paid in addition 
to liberal commission. Send postcard for 
further details today. Circulation Dept., 
Popular Mechanics Magarira. 200 E. On- 
tario St., Chicago. 



HELP WANTED 



STEADY Work— Good pay. Reliable man 
wanted to call on farmers. No experience 
or capital required. Pleasant work. Home 
every hlght. Make up to $12 a day. Won- 
derful new proposition. Particulars fret. 
Write McNcss Co., Dept. 272, Freeport, 

Illinois, 

WEAR Fine hose I send Without COSt 
with outfit while taking orders for amaz- 
ing new hosiery. Replacement guaranteed 
ftstaii™ holes. snags, and runs. Kush name 
and SiOsc Si?e. WISH nit, Desk C-37. Green- 
field . Ohio 

MEN! Earn E& daily extra. Relulli your 
position, Hr LI beautiful etched metal so- 
cial security plate and double cellophane 
leather case. TO 1 , commission. Send your 
S. S. No. and 10c for agent’s equipment. 
Wm. Ha men!, G65 W. Lexington St., Bal- 
ti more . Mrt 

M M. Earned 5^*7 . three weeks, raising 
mushrooms in eel Lari Exceptional but 
your cellar, shed perhaps suitable. We buy 
crops. Book free. United, 3H4B Lincoln 

Ave.. Dept. G3 , Chicago, 

BIG Money taking orders: shirts, tics, 
hosiery underwear, pants, uniforms. 
CtreAseii etc. Sales equipment free! Experi- 
ence unnecessary. Write Nimrod. 4522 -BG 
Lincoln. Chicago. 



ED L'C A T 10 V AL AND INSTRUCTION 



LEARN Shorthand at home, John 
W obllven, Box 32fl, A ugusta. _Gcorgia. 

TOR An extremely profitable lifetime 
business, operate a collection -credit Jigy ti- 
er. Free folder. Cole Associate*. Syracuse. 
ft, Y 

BECOME Practical scientific Invent! ga- 
tor, Modern, illustrated course. Thorough 
training by former agent U. £. secret serv- 
ice. Particulars fret' International Secret 
Service Institute, I’M -35. Hoboken. N. J. 

1539 "GOVERNMENT Jobs. Commence 
8105-1175 month. Prepare Immediately At 
home, for exams nations. Experience usu- 
ally unnecessary, Ful5 particulars — hat po- 
sitions. free Write today, Franklin Instl- 
tube. P ep t . H 3. R ochester. U Y. 

WATCH Repair Lng is steady profitable 
Work. Experts a twaya, in demand. You tan 
Ecurn watchmaking trade At home, spare 
time. New original instruction system. 
Script engraving course Included. Write 
for free details tQdav! Nelson Co., 2U15 
Mo nlint tan B uilding. Chicago. 

CARPENTERS — Pope's Simplex Roof 
Chart. All cuts. lengths, flit rafter*, Any 
roof, pitch. Guaranteed SI, 05. Ed Pope. 
Box 23 Say re. OkLahn-ma 

INVENTIVE Minded can become Inde- 
pendent ! Explanation free. f. Hi ghee, 
Ca ntll, Calif. _ _ 

STAMMERERS — A new, practical, easy 
way to Cure your stammering at home. 
Very small cost. Not a school, write for 
free ]Lt venture. Carl, Box “I. Detroit 
Mich 

KNOW Your mental Strength. Invalu- 
able information on mental powers, con- 
centration, control, memory, etc. "Dyna- 
iheutal" twelve studies postpaid s'l.UO 
Ornamental, 93&4 Aruesbury Cleveland 
Ohio. 

CIVIL Service arithmetic, Eaz tricky 
problems, solutions, S3: Sti" mental ques- 
tions, $2: customs, meat inspector store- 
keeper- gauger. postal, many others, SI 
each. List jobs free, Pergundc Publishers 
Dll, Milwimti t. 

GOVERNMENT Jobs available. Act im- 
mediately. Free information. Cooper, 
22_t)A Col Of Ado Building Washington , D. C 

manual ot lockanu thing, Send for ap- 
plication. ChristlsgnX 1019 - nth. Den- 

_ver 

PROFESSIONAL Slide rule. prtnwid 
35C. Gold Shield Products, 3S0-M Green- 
w iCti St., New York. 

PROSPERITY For you. Revolutionize 
J'OUr life. Dime brings actual lessons. In 
1 “Creative Procedure." Gardiner's, Box 
604 g. Kanjaa Ci ty, Mis souri 

LEARN Linotype operating, photo- 
engrftvlQS . printing. FartiCuIars free, 
w u -Ideas, Ca rrallto]! Illinois. 

LEARN The practical way — Decorating 
Pape changing, graining, marbling Sign 
pain Ling, card w rittna. pietoriaS paLntin# 
Catalogue tree. Chicago Fainting School, 
43 j North Clark Street. Chicago. 

LEARN Auto rntf hanics, body, repairing, 
welding electricity, refrigeration Di chi- 3, 
Stevinaon's, SDlhJa Main. Kansas City. Mo. 



LEARN Watcll making. Complete In- 
structions, $| pa Catalog wholesale tool, 
material, watches 5c. Stewart'S, 731 Olive, 
St. Louis. Mo, 

TELEGRAPHY Taught thoroughly, RaH- 
rqad retirement act creating opportunities 
for new operators. Expenses low. Catalog 
Tre*. Dodge' !i institute. Hiatt Ave, , ValjMi- 
raiso. Hid. 

BOOKKEEPING Taught for 68 low as 40c 
weekly. Other home-study courses. Write 
for particulars. Institute of Business, BnX 
jjjflfl. Bacrament a, Cal if. 

GOV’T Jobs atari $1200-12100 year, 
Meu- women age S8-50. Former examiner’s 
test i rf method helps qualify yon. Partic- 
ulars. list Job* free, Write today, Ratter- 
spi; School. (SC Mercantile Bldg,. Rochca- 
ter. H, Y, _ 

HELP Yourself to iu ccess- -good boosts 
put you on hLgln-r lilAnc. Catalog — chemi- 
cal and technical books for itamu. K.raft3- 
meu’s Press. Co& Cob, Conn. 

SECRET InvcsLigatlqn. Experience un- 
necessary. Detective particulars free. 
GeorjeC- Wagner, M-2G4U Broa dway. N. Y, 

MAftSAGE. Hydrotherapy. dietetics, 
drugiess therapeutics, ciuropody, taught 
by mall, Evans Correspondence School, 
Montgomery, A ‘a. 



PLAYS. STORIES, M ANl’SCRIFTS 



WRETERS. Turn your rejected xtnrtes 
into cash! Ollf pattern outline for radio 
play $1 per story. Sturtas revised, typed, 
marketed. Barrett -Keenan Literary Serv- 
lw. 3d2 Fifth Av e . Npw York. 

ORIGINAL Poi l iiie, songs wanted for 
publlcntion, radio. Wcstmore Musit Cor- 
poratt&n Dept. 33G._Porlliiiid. Ore. 

SHORT Stories, novels forcefully re- 
vised. typed for marketing. Welton Tln- 
iscy, Winnsboro, Texas. 



CARTOONING, COMMERCIAL ART. 
SHOWCARD WRITING, SIGN FAINTING 



MONEY Making plans — Market guide — 
25C. Car toon Slmflte, _LaCrCList'. Wis. 

CHALK Talks. Laugh producing pro- 
gram. tl.tW. Catalog 10c. Baida, the Car- 
toon ist, CMhkosh, Wisconaln. 

CARTOONrNG Course: So iBuilntod 

lessons, over 5fl0 drs wines, peni and pen- 
cils. Sent complete postpaid for SI. 35. 
Scovell Studios, box 748 - 1*. Hollywood, 
Cfl li L . 

CARTOONING, Sketching, etc.— 48 les- 
^OtU. fifil) iUustratlorti. including drawing 
paper, pens, pencils, jt.oo complete. Fraba 
Service, Cushion. Wisconsin, 

PEN And ink Illustrations far catalogue 
and genera) printing purposes at right 
prices, fligh itrade work. Heraldic sui- 
dim. i5u Qak dflto Av enue. Chica go. 

BE A lettering artist I Learn how to let- 
ter headings for magazine and newspaper 
advertisements. Highly paid profession. 
Free booklet. GuLld Bciioul of Lettering 
and Advertislns Desim, 324 Sumniit Ave- 
nue, itai-keiuault, W. J. 



ADVERTISING AC.ENEIER. LETTER 
WRITERS, FOR ADVERTISERS 



ADVERTISING PLaced all magazfn «, 
newspapers , radio. Lowast rates. Free 
service. 54 page rate book free. Baker 
Advertising Agency, A- 1651 West MudLftQfi, 
Chicago. -Successors to Ankrum. Estftb- 
llahed 28 year s. 

LEaRN Adverting quickly at home. 
Eaay practical plan No text books. Com- 
mon school education suHlcldlt, Intefest- 
Illk booklet and requirements free. Page - 
DavLs School of Advertising, 3flDl MLeh- 
IgAll Avenue, Dept. 3 4 31, Ch icago. 

EFFICIENT Advertising prepared for any 
bud nc.ss. 33 years experience. Newepaper, 
mafoalnc. mfllllng-list tree. Chicago Art* 
vfrtiJlng Agency, 20 -PE West Jackson, 
ChLcagn. 

FREE— New Advertisers Ftate Guide, 44 
pages. Includes! every thing. Lowest riitex, 
E. H. Brown Advertising Agency. 14 d B, 
Dearhojn. Chicago. 

ADV ERTI^eT 24 Words In 250 qewap a- 
pera $10. LisU frrv ArtvcrUsing Bureau, 
45I5-C Cottage Grove, Chicago. 

DIR EOT- MAIL Advertising services. 
Soles letters that sell. Mailing lists. 
Omaha List i Letter CP,, Box 2172. South 
Omaha, Nebr. 
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BUSINESS SERVICE 



LQft ANGELES Malt address 52 monthly. 

Dickey, 62 fl W_9tfi, 

51.00 MON'L tillY Maintains Detroit 
mailing address. Harry Wells, Bfifce-11 he , 

Michigan. 

CHICAGO Mall address El «nmlhJy. Your 
personal, business infill forwarded daily. 
Established 1&13. General . 50 West Wnsh- 

Imtcn. 

WASHINGTON. □. C. . relkfible. perma- 
nent, mailing. torwarflLHE, branch uffl.ee 
address. HftU'Icins Mail Service. fl!7 Four- 
teen Ih. 



h V iSJS3.lt STASH VS AND OFFICE 
SUPPLIES 



ORIGINAL. Cushion mounted.. One. two 
lines, 25c; three 35c; four 45c. Stump 

Worlts, B14 Bra (dry, Peons ,111 L 

aTlHEs" 25c , ’ 3 Lines 35c. Stamp Works. 

Aubur n , Nebr. _ 

2 LINES 25c. %— 35C, cushion mounted. 

Stamp Worita. Cen terpori. K, ¥, 

CUSHION Mounted cmc-two lines 25c; 
three 3&c. Hauer Press, 1314 Ford, Youngs- 
town, Ohio. 



TYPEWRITERS. Dl PLICATORS, 
OFFICE DEVICES 



INCREASE Business now. "Hxcetlu- 
f?rftOh" Rotary Steimlt Printer reprints 
thousands everything you typewrit*, hand- 
write, draw or trace. Colors. S19.75 to 
£44. Terms, Illustrated literature ireo to 
business or professional men. Pittsburgh 
Typewriter Supply, Department K-2, Pitta- 

bursJ^sJ^nna. 

NEW £3.75 Automatic adding machine. 
Fully guaranteed. Bassett. Dos SoS'K. 

Altadetta California . _ 

TYPEWRITERS. A elder, mimeograph, 
multlgraph, addresaograph. Bend lor tree 
lists of machines that will help you. fit 
half price. Pruitt, 23 Pruitt Bids'.. ChL- 
OaBO. 



PRINTING, MT7LTIG RAPHXNCL MIMFO- 
CrRArm\G. fll’MTHED LABELS 



1 LlfHb LETTERHEADS, Envelopes, state- 
ments — 52. 75 delivered. Lackawanna Print, 

Lackawa nna, N. ¥. 

BUSINESS Stnlionery *2,40 i.ntw. Sam- 
ples. LaPnrte PrmtLng, 34G1 Verntm, As- 

torla. H, Y. 

300 THREE- LINE Stickers, K0c: 500. 20c, 

T I mi-:. W ft r f i- n.-. burg, III 

POSTPAID- -135 8 i.T ?: 11 Bond letterheads 
and 125 envelopes £3.00; letterheads, bill- 
)u’&ds. 3cin--$ioQ. Bewieville. 9Q7 we.st 
Rooseve lt, Philadel phia . _ _ 

MIMEOGRAPHING, illustrated letters, 
circulars, sample- 1 :, Bur-Wll, 34 Louisa^ 

Hindi am top. Ti, Y, 

HAMMERMILL Letterheads, 300'&ijxl], 
uni' color paper and ink. $1.43 postpaid. 
Free particulars. Woodruffs, 21 "A Lewis,. 
Duluth. Minnesota. 

~V/h LETTER H EADS . 3 - j it 1 , a sid 1 26 e n- 
velopps, fi 13 *. printed, SI. 00 postpaid. Sam- 
ples free. Pine Hill Printer^, Freeman, 

South Dako ta. 

STATEMENTS £no, El. IS-, i Samp] e.s , 1 
-I, ]■ Printing. 23 1 1 Ann. Philadelphia, 

Pennsylvania, 

EXTRA Quality! 1000 letterheads, state- 
ments or envelopes S2.75, Kelly's Print 
Shop. Columbia. Mo, 

135 a 1 jX.1 i BOND Letter hearts and 135 
G n q envelopes— Only i I 001 Postpaid. Beau- 
tiful work' Premier, 454 Christopher Ave- 
nue. Brooklyn. N. Y. 

1000 STICKERS, ^i'ix2 ] /i. Four tines' 45c. 

Titaworth, C ornelia Bt. , Flint. MlcI i. 

HARVEY Labels, Not Cheapest, but bet- 
tor values. 06 lit A tiulmby, Cleveland, Ohio. 

QUALITY Envelopes, 500— $1.50: lOOO— 
$2.50 . Sullivan's, FftJrpOrt. New York 
350— tl.W POSTPAID. Letterheads, en- 
velopes, statement*. cards. Press, 2051 
feauth Upper, L exin gton, K cn tuck y . 

EMBOSSED Stationery nt ordinary 
printing prices. Fechner, 203 Ashland. 

Rive r Far es t. III. 

PRINTING, Lowest prices in America. 
Sample free. FI la. Mid d le, Iow a. 

_10Q0 BUSINESS Cards 75c; 3xG circulars 
45c. Bnr.lenco. 22 Fm, Worcester. Ma ss, 

*" $2.25—1000; LETTERHEADS, Envelopes. 
Statements. circulars. Sump] eh. Midwest 
Printing, 514F Huron. Minneapolis. Minn. 



LABELS: All kinds, write, samples. 

JBSCo, Bog 93, irolyoke^Mass, 

1000 tili PRINTED Envelopes SI, 40, 

Jam es^ Box 1436, Lang Beach, Calif. 

BORDER And Ornament font 50c. Cat- 
alog 10c. Dnemiekc. -6452 Kenwood, Chi- 
cago, 

FREE Samples: low priced, high duality 
mimeographed work, lmit specialty, Ghtt- 
wl_3f t. 1 1 SB Lincoln Plac e, Broo klyn , N. Y. 

1000 BUSINESS Cards Sl.w’post paid. 
Superha Print, a 12 Towne. Lp* Angelo?.. 
Calif. 

" *1.SC—1 000 ENVELOPES. Stalemcnta., 
circulars. 300 cards 25t. 503 - IGth Street, 
Brooklyn. N. Y. 

DELUXE ' L Piter h sads— 1 50, $t. 50 : 1 000 , 

B4.6U. F. C. Meyer. Hobart. Indiana. 

personal jicoi; match k arc- distinc- 
tive; enhance prestLge and digmty ot your 
name ina bocks *1. Sanderftnn Matrix 

CO . Ottawa, ill. 

ENVELOPES. 500, G :i i. £1.00. Morey 

Freas, 97 Sum t;r&el . JSp r in gt 5 eld . Miv.e;, 

I0M CIRCULARS, Letterheads, en- 
V Slopes-, postcards. S2.7S; 3000, S9.45. Alt 
printing reasonable- Samples. Goodprint. 

Harriaorihu,iy. Va, 

1000 GOOD Du^ine&a cards £ 1.00. prepaid, 
c*sh. Sullivan Frinttne company. Mem- 
fthtit. farm. 

loan STICKERS piur lines, 50e. Pine 

labeL q. Co tt'r>. SpJukard, Missouri. 

" printing? Get lowest prices. Churchill, 
431* South He Lina . flyraepee, N. Y. 

1039 PRICELIST, Portfolio Of SAmple* 
fret'. McCall Press. 1336 South 37th, 
Omaha. Nebr, 

1000 BUSINESS Cards $1.00 postpaid. 

Tucker, P M. Bo x 65. Ind ianapolis. 

500 FOUR l^i ne gummed *stlek*rs, 

25c. Morltr, Frintery. Saginaw, Mich. 



PRINTING OUTFITS AND SUPPLIES 



NEW Type- 25C per font, wolverine 'Typs 
■V Fin I IT Co . V.’ i-L< I rrlL! II MLfh. 

PRESSES iT.C'O Up. Type, tuppllea, llsls 
3c. Landis. Richland. Penna. 



USED Pre-?scR. type, Bupplles. Lists 3c. 
T urntjau g h Service, Loyg vine, Penna. 

PRINT Your own cards, stationery, cir- 
culars, advertising. 5a vg money. Ea.sy 
rulos furnished, Print for other*, big prof- 
it*. Junior outfit* $9.00, senior outfits: 
S 17.00 up. Dr tails free. Kelsey Presses, 
E-11. Mer5dch. Conn. 

COMPLETE Font 12 point Stymie type 
$].□&. INew.) Econofoundry, 7137 Con- 
stanee, Chicago. 

12 COLORS- Printing Ink* 31.00.' Sample 
2th;. 503 - 46th St re et, B rooklyn. N. Y 

PRESSES S5.M. Type 50c! Cuts' ]0t. 
Shups huiLfrnt. Isold. Complete bargain cat- 
alogs, Sfl-nd stamp. BrucUh&w. S214-P 
Huron, Chicago. 

INGENIOUS RuLarv preis. Furnish ud 
complete with sliding rubber type and 
equipment— at $2.50. Prints pictures and 
several sizes uf type. Free circular. Bn- 
perior Type. 3942 RavensWOOd. Chicago. 

HANT> Prp.qs, type and complete printers' 
supplies. Advise equipment yon need and 
we quote prices; or send stamp for catalog. 
P. PeiCTcr, 14-C; G Columbia St., Newark, 
N^ J 

BARGAINS. Presses, type. Lilt 3d. Ex- 
change D -15- 22 Orient. Meriden. G u nn. 

BARGAINS — Presses, type, supplies. 
Send stamp, 159 Harvard, Cambridge, 
Maas. 



PATENT ATTORNEYS 



INVENTORS: Send immediately far yaur 
copies of our hew free books, "Patent Pro- 
tection" and ''SutcKfA Lions tin Beilins an 
Invention," Sixty-right pages Of Inlcrrat- 
■rig racu. Thyy tell haw Patent Liw& nr&- 
tect you: bind of sketch qt model needed; 
simple steps to take without cost; how suc- 
cessful Inventors have secured financial 
assistance; show interesting inventinns; 
illustrate important mechanical move- 
ments. With books wo also &cnd free Evi- 
dence of Invention farm to help e&iabltsh 
date of disclosure. Prompt Acrvlee. reftsem- 
;ible fVOk. special deferred payment plan. 
Strictest secrecy Forty-one years' experi- 
ence, Highest references Write US tdday, 
The fRCts in tmr books are worth money tci 
the man with a good Invention. Address: 
Victor J. Evans <fe Co., Registered Patent 
Attorneys, EI3-G Victor Building. Wash- 
ington. D. C. 



PAT ENTS— Ref ore tun heavy an outlay 
of time or money is made dti an invention, 
u search of the Patent Office records should 
be made to determine as nearly as possible 
whether or nut the same idea has been pat- 
ented before, The cost of this ftaarch Is 
small. While the Vaiuu of the facts it un,- 
covers Is often considerable. W« offer in- 
ventors and manufacturers a thorough 
prompt, confidential search service — plus 
experienced counsel and assistance Itl every 
phase of Patent, and Trade-Mark practice, 
Write for our new free book cars hi l rung vM- 
pable Information relating to patent pro- 
cedure. Ciarente a. O'Brien and Hyman 
Berman, Registered Patent Attorney &, 
58-P Adams Bldg^ Washington, D. C. 

FREE Books tell allf What ‘to do With 
your invention? Patent facts clearly ex- 
plained. Gt years’ experience at your im- 
medlate service on easy budgel payment 
plaji. write today Tor free copies of inter- 
eating bookletR anti '-Uevtltlcation of In- 
vention’ 1 form. O. A, Snow Cb. . 120 

Snow Building . Wash ingto n. D. C, 

PATENTS. Protect your Idea by secur- 
ing free "Proof of invention” folder, Ex- 
ceptional persona] service. Established 
1906 T. E. Vrooman, 071 Woodard Bldg,. 

Wfishin cton. D. c, 

INVEN'TORB: Use my personal, confi- 

dential patent service. Bend for free facts 
on patenting your invent iota. Also sugges- 
tion* on financing a patent application. 
Reasonable fees. Deterred payments ar- 
ranged. Write Rush E McMorrow, Reg- 
istered Patent Attorney, Dept. 3D9-W. liar- 

rister Building.. Washington. D. C. 

PATENTS — Trade marks. Preliminary 
advice, hook and disclosure form Tree, Per- 
sona] service, trying L McCatfifom. 1 0*0 
International Bldk-. Washington, Q. C, 
Reslstared Patent Attorney, 

PATENTS— Any country. Reasonable 
rates. Free information,. Ramsay Com- 

pany , 273 Bonk St .. Ott awa. Canada. 

INVENTORS — BEfore rUsclosinji your in- 
vention to anyone send fur form "Evidence 
Of Conception"; "Schedule of Government 
rthd Attorneys' Fees" find instructions. 
Sent free. Lancaster. Aliwlnc & Rommel, 
4i 1 Bpwm Building. Wash i ngtcm . p, c 

"INVENTOR'S Guide." 100 mechanical 
movements, free; advisee on patenting, 
sell Eng inventions. Frank Lcdcrmniin, 
T ribune Bldg., New York . 

U F. RANDOLPH, 302-B Victor Bldg., 
Worthington. D. C. Low coat. Book and 
information Iw, 

PATENTS., Booklet free, Highest refer- 
ences. Best results. Promptness assured. 
Watson E, coloman. Patent Lawyer, 724 
Ninth SL, Washingt on. D. C. 

INVENTORB— Send for free booklet 
" Paten t-Senre. " Information baaed an 04 
years f'kpoirlenec. Lacey At Lacey. Dept. 
5 A 635 f St,, Washington, D C, 



FOR INVENTORS 



PATENTS — Before ton heavy an outlay 
of time or iminty is made on un invention 
it search uf the Patent Office records should 
be made to defer mine a* nearly us (Da^ibEe 
wheflier or nut the same idea ba* been pat- 
ented before. The cost of this search Is 
Email, while the value of the facts It iin- 
CGVcra i& often considerable. We offer in- 
ventor* and manufacturers a thorough 
momnt. confidential search service -plus 
experienced ucmasel and assistance In every 
phase Of Patent and Trade- Mark practice 
Write for our now free book containing val- 
uable Information relating to patent pro- 
cedure, CffitchCc A O'Brien acid Hyman 
Berman, Registered Patent Attorneys, 

6S-P Adams Biri g, , Was hington. D. C, 

IDEAS Developed Into salable, practical 
products Extensive experience, Roman 
Wtnograd. Gonatilting E up sneer, 140 Nas- 
s-bu. New York. 

SAFEGUARD Your unpatented Inven- 
tion before submitting drarring* to others. 
Quick ineapcnslvc method. UpheLd by 
highest C , o^lri^. IfistmetlOns $1.00. B. Dunn, 
BOX 214, Middletown. Ohio. 

I FINANCE Inventions; market special- 
ties; create distribution; build sale* organ- 
izatlons; originate hr l it- presentations; 
give expert marketing advice. James Ma- 
rietta, Marketing Consultant. 135 -A Madl- 
san Ave. . New York , 

WHETHER Patented or unpatented, 
profit bv voice of t-xporSotice. Private sec- 
retary to inventor for fifteen veare niters 
, surprising truths )n thousand word* oi 
vital infarmatiDnl Dollar bill to Box 65, 
Clinton, Illinois, brings Inside fuels that 
may be worth thousands. 
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WE Locate buyer* meritorious patented, 
unpalenu'd invention- 1 :, 1 1 will sell, reply 
immediately. Descriptive be ok lot free. In- 
yen non Reporter, 5A-U33$ Bputh Fairfield, 

Chi c ago. 

ENGINEERING Drawings from 5'OUr 
sketches, Blueprints:. Country’s lowest 
ires. Pus till, Draftsman. lift Lewisburs* 

OhloL 

IF You lire looking Tor new rotlds to 
profits, write for jny free bookie t. "Cach- 
ing in on Unpulented Ideas. " Slnmn ap- 
pr eciat ed. Hen dr lc ksan .. Ac~ k >T e. Wlieoiwl P , 
HAVE Vqu a sound!, practical Invention 
for sale, patented or unparented? If bo, 
write Chartered institute of American In- 
ventors. Dept. 4- A. W ashington. p r O- 
INVENTOflB: Profit by your invention, 
A practical talk to inventors by an ent- 
perienced manufacturer. Our 1>a Oflge 
booklet "Ml rid vh. Matter" mailed Upon 
receipt or 2$c, Rci ErLutneering Co., Cin- 
cinnati. O hio Dept. D. . _ 

Inventors*: "Matins “invention* 

Fay " our 32-pa re illustrated bonk, mailed 
upon receipt at Sc postage. Crescent Tool 

Cu . Dent. 2. Cincinnati. Q bic. 

" PENDING Patent applications can be 
broil it ht before thousands of manufacture 
trs free cf charge. through invention 
Magazine, write lor details. Invention, 

Inc., 635 F Stree t. Was hing to n, P . C, 

INVENTORS — Send for Ti-page book Otl 
patents. Reasonable term*. ConscimUo-US 
treatment to inventors, L. F, Randolph., 
Registered Patent Attorney, 3G2-E Victor 

Bldg.. Washlneton. _ D^C. , 

I SELL Parents. Established id 1000, 
Charles A, Scott, 713 PM GaraOiJ A VC., 
Rochester. M. Y 



INVENTIONS WANTED 



Practical Inventions wanted- Fun 

protection guaranteed. Write for "4-Foint 
service" bulletin. R & S. Engineering 
Company it East 42nd Street. New York. 

N. Y-. De pt. M3, 

W ANTE D — Meritor J tui-i patented, unpat- 
etittd inventions. Booklet free. Invention 
Reporter, 5B- 11236 South Fairfield, Chi- 

caBo. * _ , 

1 SOLD 354 unpalcntcd "Ideoa” last 
rear. Ms free booklet tolls you bow to tell 
touts. G, Hendrickson. Arm jo. Wisconsin. 

WANTED. Patented. unoatenUd Lwen- 
tiOfiS for Immediate exploitation to 5000 
manufacturers. P. O. Wo*. 442, Salem, 

indiatta. 

CASH For unpatentefl ideas. Stamp for 
particulars. Mr. Ball, 0441 -A Pleasant, 

Chicago. _ 

SMALL Inventions wanted by manufac- 
turers. Til help you sell your invention, 
write for free circular. Stanley Hull, 

7B29-K Euclid Avenue. Cleveland. QUIP 

simple" Practical Inventions wanted by 
manufacturers, patented or iinpatented. 
For Information write Chartered, Institute 
of American Inventors. Dept- 4-D r Wash- 
ington , D. C. 



PATENTS FOR 8ALE 



PATENTED Gasoline barrel locking de- 
vice. patent No. 2.032,323. Investigate 
this- Albert Ostgaard, Cadogan, Alta., 
Canada. _ 

FOR Bale. Patented multiple switch, 
One light to a thousand. Write Harry 
White. 3&i'- Laveta Terrace. Los Angeles, 
California . 

WANTED — Party finance manufacture, 
market — Royalty- New improved patented 
lawn mower. Thoroughly tested And 
proved most practical. dependable. useful 
mower ever built. Decidedly different — 
Proved merit— Hu* wonderful exclusive 
outs tan ding selling features everybody 
wants. Economically produced. Money 
mater, investigate. C. S’rleSter. 1331^ 
Broad, N ew castle. Indiana. 

SELL Your patent through a amall class- 
ified urf in Popular Mechanics. Many in- 
ventors hove found buyers in this way. 
Ask me for proof— t r ll gl&div send it to you. 
F- W, Jokuion. Manager Classified Adver- 
tising. 30 fi E. Ontario . Chicago. 

COLLAPSIBLE Sand- rake for golfers. 
Outright or royalty busts. K. lluranuka, 
_3S PujW B Lane. H ruioiulu. Oahu . Hawaii. 

MANUFACTURERS: For new products 

or profitable manufacturing gpportunifleA, 
inquire, Invention Reporter. 5C-11236 So. 
Fairfield, Chicago. 

ABSOLUTELY New wind charger, built 
In governing. Member of Chartered Insti- 
tute. John W P Smith, Decatur, Ga, 



FLEXIBLE OLasJi window screen roller 
slides. with window. Violet ray effect. Pat- 
ent pending. Write William Gurgiy, 500 
West 124 Street, New York, N. Y. 



MAN L F ACT UK ING 



INVENTIONS Perfected. dies, stamping 
quantity production, brusswurk, mould- 
ms king. bicycle sprocket lubricator. Cata- 
log 3c. Baum's Metal Specialties, Kansas 

City, Mp. 

INVENTIONS — Manufactured in any 
quantity at low cost bv old established 
company. Stamp] ngs. metal special lies, 
dies, models, etc. Free estimates, Send 
for catalog. Crescent Tool Co., Dept, X, 
Cincinnati. Ohio. 

Inventions Manufactured in any 
quantities, Tools, dies, irtetul stampings; 
working models, built; industrial designing 1 . 
Complete blueprint mid engineering serv- 
ice. Write for "4 -Point Service" bulletin. 
R. & S. Engineering Company, East 
42nd Street , New York. N, Y, Dept- PM -3. 

COMPLETE Manufacturing service — 
Metal articles developed, working models 
made, dies, stampings, wire forms, spin- 
ning. plating, castings, screw machine 
products, baked enameling, assembling, 
free warehousing. Southern Products. P39, 

Independence, Mn. 

INVENTIONS Manufactured by Oil ex- 
perienced company, in anv quantity at low 
cost. Metal specialties, novelties, stamp- 
ings, dies, ana models Free estimates. 
Oiir hooklet "Mind vs. Matter” sent upon 
receipt of £Sc. It ok Engineering Co. r Cin- 
cinnati, Ohio, Dept, C- 



MODELS AND MODEL SUPPLIES 



SHIP Model kits, fittings. Catalog 5& 
Folk's. 429 Seventh AVc., NcW York. 
SUBMARINE 24" Kit to* build SI.OO. 

Spc-Lls. ;tQ2i N Broad, Philadelphia, 

MINIATURE Boat and airplane supply 
catalog 5e, Sclley, nil Gate* Avc.. Brook- 
lyn. N. Y. 

MODELS— Your ideas developed into, 
practical working models, ap years suc- 
cessful experience; thouflnnds of efttlsfled 
customers. Confidential service guaran- 
teed. Bank references Send 3c postage 
for our large booklet— "Making Inventions 
Fay," -Crescent Tool Co,, Dept. Y, Cfcrt- 

clmnstL-phio 

SHIP Model — Ameriran merchantman, 
2B l ‘ r loilK. Completely arid correctly nggefl 
Cuplain A. C. Slott> U.S.N. , ao Church 

St.. New York. 

iJUII,l> lA inch model Cabin Cruiser or 
speedboat or fleet rle outboard. Send dime 
for information, Sykes Motors Company, 
Lakewood, Ohi o. 

MODEL Gas engine castings, face plate 
and angle plate castings, brass,. Steel etc. 
stamp lor analog. Louis Terek, IDdb N. 

Lam mi. Chicago 

CATALOGUE Of over 4D engLnes. east- 
inns, supplies r 25c. Refunded Howard Co , 
A; 241 7 North Ashland, Chicago. 

MODRL Racer kit 35c. B airplane fcfts 
Sl.Dd, List Sc. Northern Aircraft. Muni- 
tow ac. Wiscorsl n i: 

RAILWAY Models. Catalog handbook 
25 c. wa it hcra. 247 e. Eric, Milw aukee. 

BUILD Miniature gasoline motor,'-:. Fas- 
clnating. DduDalinnal. prpii table. Details, 
drawing, JOe. W r nght Motor Works. 32SS 
La ke Par k Ave,. Ch icago. 

POWEIl Models , fitram iwo motives, elee- 
Itic railway*, um^akne, eteani enslncs, stiip 
munlncry. Accessories. 54 page catalog 
35c. ChU-'i_ C ole. Vent urn. Caii f. 

RACING Hulls, kits S^i.60 up. St. LCuia 
Modfl Bout Go., 225 N. Mcram.ee., Ginytdil. 
Mo^ 



MODEL Railroad Shop H Dept. FM t 
Dutiellcn. New Jersey. New 24 page lllus- 
iTlited Catalog 10c postpaid, 

SHIP And yacht mode] fittings.; Construc- 
tion model yacht sail*; cllusl rated 

catalog 20 cents. A. J. Fisher, 1002-1 
Etowa h Avenue. Royal Oak. Mich , 

MODEL Supplies for the Inventor. Send 
3C stamp for catalog, Fierce Model Works. 
Tinier Park, III. ' 

MODELS— Practical models put over 
your Ideas. We develop models from the 
crude to perfect working devices. Your 
idea might have large commercial VAlue. 
Services confidential Bank reference*. 
Registered graduate engineers at your 
service. Send 25c for our 68 page booklet 
"Mind V9. MfittiT, 11 Rok Engineering Co. t 
Cincinnati, Ohio, Dept. B. 



STEAM Locomotives! scale. Build 
one by "Easy Steps.” Our illustrated cat- 
alog 11*16 mil needs. 25c. Little Engines, 

iin * j 5 B. w 1 3 min a tan, ealtr. 

MODEL Airplanes, boat*, radios, sup- 
plies. Catalog I Dc. imperial,, 4IG-K 
McDonald, Brooklyn, N. T, 



HOME CRAFTSMEN 



DOER Your home work shop on llse radio 
interference 1 . 1 Build friction clutch,, plans, 
Castings, complete or partial kit. Stamped 
envelope brings information. Build Craft 

Engineerin g Co.. Linden, N. Y r 

2Q FULL Size lawn omnmtiis patterns 
25C. Wtekman. 744 BtOokl} n r Dept. 12. 

Dayton. Ohio. i 

NEW Manual - for tool users freo. Telia 
you bow to use and care lor your tool*; 
how to sharpen your flaws, write Henry 
Disslon & Sous.. Inc,, 311-C Taoorvy. FhLla- 

delphla. Fenna _ __ 

FROFITABLE Job for ymir worksliop, 

write . Kowe3h _53 72 Sr, c lair, _ Detroit,^ _ 

WONDERFUL Opportunity. Exceptional 
profits. Manufacture novel ties. Turn, 
workshop into factory. Spare time into 
cash. Fifty assorted, popular woodwork- 
ing project* with complete working draw- 
ing*. instructions, si. 2$ postpaid. Inter- 
esting catalog containing supplies, con-* 
s traction sets, projects, hooks, credit cou* 
pqn and valuable Information, 10c. Wnodl- 

craf t Bervice,_ Fl ainview , Minne&Dt a. 

20 BIRDS Ahd animals, lawn ornament 
patterns 30c, Modern Woodcraft, Saginaw, 

Michigan, 

LAWN Ornament pa l terns. Ect of 5 far 
25c. M. CJ. Eales Service, Atkinson, Nc- 

bras kfl, 

build This comfortable level riding 
gliding chair. Blueprints $I.6U. Superior 
Designers, C38 N. E klnk cr, St . Louis. Mo. 

TRADE Present equipment lor 1933 mod- 
els. Details. Write now. Craftsman's 

Ro use, fli, Ay&c*. Fenna . 

"MODERN Wand Sculpture. 1 ' Complete 
instruction book an carving statues JI .00. 
Lee We ed Art St u dio. Ce nter vilLf;, Iowa, 
LEATHER CR A FTSMEN— 1 Write for free 
Instructions and price list of leather, tools, 
etc. Sample cards 5c. Wilder A Co. . Dept, 
F. H1 38 Crosby 6U. Chicag o. HI, 

PLYWOOD At wtiolrsaje. Everything in 
plywood and Veneers for the professional 
and amateur Craftsman. Comp Lett 1 stock 
Of foreign domestic woods at wholesale 

S i rices. Send 10c for new interesting cata- 
f>g. Your dime refunded on tlrst order. 
Beck Plywood * Veneer Co., 1312 N, Ral- 
ston St-. Chicago. III. 



OLD GOLD, HATCHES, JEWELRY. 
FKEUlOt/b STONES 



NEW 7 Jewel wrist watches Sit. 00 Up. 
Reasonable watch repairing Hammond. 
12# W . Bus-queliunna. Piillndelphiu. PEiina. 

SEMIPRECIOUS Slones, how to tut 
them book §1.00. Stamp for IpforniatlOh. 
He me La p:^a ry Shop, Mad era. Cap for ni a. 

WATCHMAKERS’ Repair service. Save 
half. Paul Jewelry Co., LaCro sae, Win. 

WATCHMAKERS’ "b-MUnU^.' ' * l^cls, 

watches Sold, purchafled. Ben Segai, 5- 

South. Wabash, Chicago, _ 

AUSTRALIA'S Lovely opals. Illustrated 
Catalogue free. Good selection $5. Norman 

Seward. Mclbo u rri e. Austr alia. 

HIGHEST Prices for "old gold, teeth, 
watches, Jewelry. Pull cash value mailed 
day shipment received. Satisfaction guar- 
FUiteed or article* cheerfully returned, in- 
formation, free, or snap today Chicago 
Gold Smelting Co., JQO-P Champlain 
Bldg-. Chicago ^ 

GOLD C3S Ounce. Ship Old gold teeth, 
crowns, jewelry, watches— receive tosh by 
return mail. Satisfaction guaranteed. Free 
information. Dr. weiaberg’s Gold Refin- 
ing Co-, ISOO’Q Hennepin. Minneapolis, 
M inn. 



FUR THE HOME 



KEEP Cellar free of Fly Ash when filling 
ash can. PliutP. i fist ructions 25c. P. O, 
Box 451. Cincinnati. Ohio. 

BEAUTIFY Your old furnituref Refin- 
i&lilng now made easy. Complete instnic- 
lions 35c. Todd L s Service. 2C2 Arlington, 
YMIBgStOWB- Ohio. 

THE $17.50 Fuel Savers for g2.$Q adver- 
tised iusl month tire going fust. Send for 
information tiOW. If. Trcbcrt. Ca n a nd a .gua , 
N. Y. 
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OIL KI’KNERS 



GUN-TYPE, Over production sale, for 
furnaces, water and steam plants, 362 - SO 
complete- Mechanical ArUi Cu , 1304 IVaati- 
Iftgtqrw ChlciiEa. III. 



TOBACCO 



GUARANTEED! Cigarette. pipe dr chew- 
ing. 5 lbs. Si. 00. ten *1.75. Pay When rc- 
ceased. F 5 JK and box cigars free. BIvk 
Tobacco Cd-, Paducah.. Ky. 



E AZO H 5 — BL A DES 3 —SHA RPEN IK G 



SHARPEN Your old blades, easily, q Luck- 
ily. No expense. Directions IOC Silver, C. G- 

B 1 air. He x 666 . Atlanta, Oft. 

ELECTRIC Dry shaver, ■with double- edge 
&ha.v lug- head for quick. Close shaves. Fully 
guaranteed against defects. SI. US postpaid, 
cr C.O/D. plus postage. Bargain Catalog 
other items free, Hackard. 3B13-JM Bel- 
mont, Chicago. 



If ANTE D— M 1 SCELL AKEOTIS 



CASH For used microscopes, binocular*, 
cameras, slide rules, drawing seta, aorvey- 
J n it, mechanical, scientific, and musical in* 
fitruhienti. High eat prices paid day ship- 
ment received. Satisfaction guaranteed or 
shipment promptly returned. Elman'S, 
1303 Van Buren, Chicago. 



PERSONAL 



SHU- SWEET Will save these smelly 
chocs. It chases odor ! 25 c post-paid. ShU- 

Swert. Box lOtifi. Santa Fe. Kc W ME XICO. 

ARE You deaf 7 Abell'S artificial oar 
drums are recommended, Write new Icr 
free booklet. Dr. Abfcll, Slavln Bldg., Pus* 

lidcna, Calif. 

CORH^PONDENilE — Coaiicrs brln g let- 
ters. 25c dozen. Gwynn. Main. Adrian, 

Michigan, 

WIN Frue ii.':: joy : Booklet— "^tiecesa- 

f hi coni^tmsf «hows how, i 0 c post- 
paid U:jiieun Ls.'-mtir $&aa,D(M,00 prises 
. .ded. World Publishers. 4 MB-H Cot- 
tage Grove, Chicago, 



exclusive Photographs; samples, 
Complete list 25C, Albert MrGoldrick, 

Munsricid, Mass. 

NERVOUS? Fears-' Depressed? Afflict- 
ed? Free helpful Information NOTBifth 
Fern gold, Psychologist, Office 15 . 32 Am- 
her s t S t., W o rces ter, Mu? 

BOOKKEEPING. Home, personal, billl- 
nese. 32,25. Popular Met ha dies, 200 E. 
Ontario St., Chicago. 



MISCELLANEOUS 



GET Informed: Latest bulletin fiuores- 
cent and other high priced rock?; and min- 
ora Li; interesting, profitable l$C stamps. 
Branded Laboratories, Box 16b, Oakland, 
California. 



FOOL Your friends! Mate believe you 
are here. 30 c -1 tamps brines yon 3 scenic 
p ns (cards <|E DO for 201 . Fill them your 
PWil handwriting and return for free miul- 
lnx; we pay postage . UlLidUO-FllB, 
Apartado 1176 , Mexico City , 

WIN, Maintain. regain happmeua. Sci- 
ence of Happiness, one dollar. Chas. L. 
carl, Btaneae-Uer. Ohio, 

BUSINESS Proposition real 3 ve ring mir- 
rors, autaparts, reflectors, making chipped 
fllass signs. Write, Sprinkle, Plater, 2ftS, 
Mar j on. Indiana, 

NERVOUSNESS— Feftr! Afflicted? Free, 
ilium m a link information, Jno. Hmri'.and, 
Iron wood, Machl g an. 

C-CLEAR Polishes, ubd prevents steam- 
ing On windshields, also eye-glus-ics. Me- 
dium die 25 c send coin or money order 
to Strand Optical Co.. 77 Washington SL. 
Providence , ft. 3 

INSTANT Defroster for windshields, eye- 
glasses, store windows. Liberal cake, in- 
a [ructions 10 c postpaid. J. Rahil's, ELI*- 
worth. Minnesota. 



MEXICAN Bridge tally cards with beau- 
tiful feathered birds. Send 20 c stumps lor 
samples. F&ci, Apartado 754 r Monterrey „ 
Mexico. _ _ 

DO Fear, Worn , :.ti unrest plague your 
life J 3 entl luarh-i I vj lii method. Not a 
i m 1 a 1 1 llg:on Simply Common sense. 

378 . Ashland Wisconsin, 



BANISHES Foot odors, tired aching feet 
1 n 20 minu tes. Price 10c. Ferdinand's F»t 
Tablets. Ferdinand's Laboratories, Indian- 
apolis, In d. 

MONEY H\ butterflies, moths. Bee sm- 
flai r D Hull s y Adverti£,ernent_ou page 24 A. 

NEON filiOb Get lowest Wholesale 
prices, $11,511 up. Midwest Neon, C-0uhC.il 

Blufi s. Iowa . 

SWAP Or sell articles you don't need 
for those you want, Send dime for swap- 
pers Guide lifting articles from ail over 
United States. Dept. PM, swapper's 

prude. PElphoK, Ohio, 

I'M Never out of work. My plan bring:: 
me S95.00 monthly average, best plan out. 
Guaranteed. Details 35c. Shuplta, While- 

lav. Wisconsin 

AMATEUR Tattooing outfits. Free cir- 
cular. TatnCQ- 651 South Sta te. Ch icago 
LAM-A-FAEi, The cloth cement. acid and 
waterproof. Permanently repairs any tiling 
made of clnth. Sails, hunting equipment 
Lind suits, football suits and & thistle 
equipment, rugs, canvas chairs and work 
clothing. S. J. Russell Co.. P. O. Box 1*7, 
Peoria. Til, 

MONUMENTS. Law prices. Lettered. 
Delivered. Guaranteed. Reliable Marble-' 
Gram! e Com pa liy, A 17 , Qnecd, Florida . 

COLLECTORS. Swappers, contest forts, 
investigate free trading service. Exchange, 
Box 435, Detroit, 

NEW Calculator, lightning speed. In- 
valuable 1 to anyone. 31.00. Rock Sbatow. 

bin w, DO m im ck S t., Rome, N. Y. ( 

TATTOOING Outfits, supplies, illustrat- 
ed list free, ''Waters,'' 9*5 Put-thani, De- 
troit. 

dOATB-OF'AEtMB And crests correctly 
rendered In colors nr black and white. 
Highest grade. Estimates free. Heraldic 
Studios. 1914 Oakdale Ave. , Chicagq. 

SWAPPER'S Friend, ft*. Saline. Mich- 
igan. Interests swappers, collector?. Spa 
year, sample Jflc. 

HOw To Identlri an cl determine value 
of old precious metals. Whofi.* to buy. To 
whom lo sell. Reliable and up-to-date In- 
i'cirmattczL. CoiapJetc Instructions only *1 
postpnrd. Popular Mechanics Press. Roquj 
(C3B). SbO E. QniarJo St., Chicago. 





AU DELS Carpenters 
and Builders Guides 

4vols.$6 
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How to mo the «t?s! Muarc— How to filo ud not 
0 *_w= — H^w to Ibuild fiinuhn — How to utt m 

mitre bOf-How to uaO ttia elm! k line — 11 ny t -0 USO 
r-ttcj and nc-frlf «-^l low to luakc jiolnta— C!»rpente™ 
g_rJthtrieiiir-*-fialviM oiptmiraii-nQ problems-^ E*- 
tiranting Strength of tlinbera— lliiir to- pat jcirdtre 
ood nilln — Ho# to frame bousoa and fra£r— Raw to 
eaLUOAto mats — How to hijild bouses., tuna, ea- 
nfu. bucumJowB, ate, — -iJow to read and draw 
ptaoi— Drawina Up BpaclfttaUona— H*w to eit- 
CBVfL-.r. — How to iju Mttirim 13 , 13 and 17 on Lha 
ateet «ouarn — -How to build boi*t* »cd acaflol-d^— 
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AIR CONDITIONING AND 
ELECTRIC REFRIGERATION 



INDUSTRY NEEDS TRAINED MEN 
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CCHfifiL »f EWfilNEEKIN/* 

v QmtUule c/ £fectnitedmk& U 

Dept. PM-33! liHdiPiMnd L Stole. MHwjiiilee. Wii, 




GCnlte of 
m-n vsi 
rlLtiC 

Wil. 



nooil times -:r IvkL ih-r-pIctmlEtir and redye in* ■=. , :ory‘! prosper. <Jood- 
payirisr ui'ii'jriiirr N(-n Lit even sma1lest.tr j-n*. !■'.:* v to Jusm :i! bohie— 
rr'<ru l t i' i.o i , -ti i : I r » Tralnlnj; Coelp tiul a few eon IS u il«v. Not A t» 

r.i'li"iiii i. 1 1 li L ■ sutorii i 1 . wi' 11 -lM.yllig fteld I mi mean 

a iii-. i p [ni-OtlLi?, y . u r mm ln%n . CST '■ ''I |il| I'll' r.ltu-r IhElntfl UjOI 
m:ilL." Ufa w(irth , *]',iLe, FHI( n<NH( give* details, writ« TrnlAY to 

HUIBtitP wr CLEfiKIMQ j SEDTTtHfl SCHOOL. bilvSb'spri wg 1 Pin. 



PROFITS 




STUDY AT ROME for Foreonal 
Suceesa smi Larirer Earnings. 23 
years of J’.uqceiisful ethtlent yjuidftnee 
aseureg expert instruction. LL.B. 
Deiriee awarded. Ail text material 
furnished, Easv payment plan. Send 
for TTEE BOOK^'^Lnw and Ex- 
ecutive O old a n ce , " at ONCE, 



AMERICAN EXTENSION SCHOOL OF LAW 
Dept. T, 737 N, Michigan A*a-t Chlcag*, III. 
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Mow You Can €j ^ 

LEARHJrvrbTi 



AT HOME IN YOUR SPARE TIME 



:*i 111* pDptTi.mU tr Shiii C-wJild iMH- Him 
|(|ljn tf. l lllM DC I'DPS ■l , l' ^ ■» : *El "I" 1 *- hi Wild 

» 4 r>» plan. jici. mtMjrmjfciae ep^rliiPirm m j 
mUirtUimnl, ni*ipif*r, rinrlnlBE nJ bMM"m 1 
Halil Hi prrplttfl irt tnjhilnp m 

© r rh ACT NOW (V 

. I-/T y\.i StNO S4.55 ' CASH. CHEU I // 

' OH UQHEY O^DEil TO m Cl 

Sc#tRi (AfiTM/tfruom ^ 

tjr luif( aoo mj® a it n w. T 

tVI 5 H hCiTCS D. &. 



J m a 1 w || ^ 


T\nu 


flTvii 


KjkEIIj 





fVvens, sii prrejit ilrtJiLl, nil ijHliln i a nf i‘K.i.rtLml 
wiFinn f»r farm tmi Mu.i>, 

■ Written In Ihi' L -imv-Ji - i '.r. • liiil-'. : ilc- 
sr-rihes arrJ llluntralr^ fu.SH.-ii, ci ivy i :■■ . nbv.i Lelies, 
InMnlEstlCR 14 ? iip n t-“i i wirinK dLugnsui*: ovr 

S' I I I 1 1 ' ; . | rn t i ■ ■ - I'loill I ■ I Tl ' I li I' Sl.Gr> pKftjln 

F^iiil. m uu l' v ' prvnir jin oe. 

P ft PI* flfitsl-ipj Of prartlrn,! hunks >in 

rK tt ] 'ii hill i’ist: Iterant i 1 nii ;. C'iijiLriitfET'.I.nl 

■ Art: SlM'I't- W. I ■ I m . H=-- = -- 

n: t ii n it; nl ry ; Plumblqf: 



nti-rlrlrify: I'Misr-l I ■ ■. ,:■ 

HeaUnE flim VenLiln LliuE. 



A CO. 

Drake's Bocb 



177 N, 



Michigan AY,, Chicago 

Bosk 



NEW! COMPLETE and 

Up - to • the Minute Book 

on HOUSE WIRING 






a. real fr*d«, Aril.. M ivhaiiU-M , M*rtinntlT. Atr WeTdlntf- Acetylene 

Wi'Hliur, r(t. Let nr- li'aih ypu tu 3»p an tliptrl Autr.-lHerf c-1 MaohuiV and iielfl 
S', i. i :i ywd Inb. Tli e nut 1.-0 you i» rvMuicaiblc . Lwm un miKlera rcjiiipian-nt 
»iM» 1sv--l- :mi3er r >(•*•! i ■■ r. ’•eil Innlniuti th. Rami sil'.p «<.rfc . pMarn ii.-h.iii'.! i.iJ’.if- 
Hi'uni nn.l hinn! i rt ,n| r ‘ [«ii=i ?n!«(ff..l itsnmi I unf . Wc [WO JfOLir Ii!t in 
NL.imf.Lo. Kot fr*n caE*Li$g wnUr 



HashviHfr Auto-Diesel School, Dept. 75. Nashville, Tciul 



T DRAFTING 'S Me job 




LEARN AT HOME A 



for YOU I 



Hore i s n line art j tr> 

n r: BETTER ji:6. .Draftsmen are needed oYerjr vrKire bni Idimffl, 



ip allTpjurnud tdiflr F-wrjj'Tf Fvt a giGCEH 



ui! , hiidjrae.. Uwls u-r 11,1 rhimts are L-uflt, f it (heta all Hl^rt 
«!i th # d ni M in r boa rJ . The 6 :. i . i, !«r." l eiji^ 1 -yunt In pct-llc wurfe*, 
■kmc mil ForlRiAUUMll dl d rSttSIMH In prifjiare the i lann. 
E^arn tn be ■ ilruft.i=i:in In Ht“ira tbi.p tit ! r.i-iie. WrfLe t-ur 



FWt Ivilb ’lii - I'.u tbMM. 

HmerlcbaSchoal Oepi. JJD 34 S 



rrr A 
■ .A 

1 



Lruael Jl SSili, Chltaco 



CONTROL YOUR FATE 

Onl; *ne jBwcrtciHrcls >■ -ur i!- niny— ■ iiratL^b lofa 
ilccpi nj' in your rnjnst- Awaken jtt fj .<Q'inu nit it to obey 
yuv! Puvh olivi -u, It-*, avitk and attain j’our loniSesE 
iiop-ta and ideals. Ttc KosJcFucians know bow, 

Write for Free Booklet 

Lfirn why great masters through the SgOb Went 
RnsMOTJelerLS Free booklet tdls Hie FaseumEing story 
■of this ip* old KrtlEttiiiy and to obtain Its 

priceless tea£hitl(;^^ Write lot Scribe D- X. X- 

TH£ ROSICRUCTANS (AMORC) 

SAN JOST, CALIFORNIA 



“Whatever my question, 



I always look first in the 




UBCad€dB if offers me the 
greotetl amount of information 
ever pffrtanted in one volume I " 

Nol only '"Fhe Supreme Aulhoiify" 
on words I he If spelling, pronuncia- 
tion, definition, etymology— bwt a 
KNOWLEUOE BOOK of g#nOral infor- 
malion that is amazing in ils compre- 
nensivenag-s and scope. ILe type mat- 
ter is equivalent to an lB-vo!ume 
enoyclopodla. GDQ,D0O enSries-l23 r DdO 
more than, in any other ■dictionary. 

WEBSTER’S 
NEW INTERNATIONAL 
DICTIONARY- Second Edition 

Sec ii today. Any bookdoaJer^fl 
will be glad In show it to - 

yoxi, Loolk for the Circular . dBl 
Trade -Marls and ^ 

Ihe "NW“ Mon- f-.. ' 

o g r « m f-Td i ;s po d ^ 

on the cover. , 



'The New Mer- 
riam ■Webster j 
Whal It Will Do 
Tor You." G. St C. 
Mcrriam Co. , Dept, 
Springtieid. 

Ma Silchii^etta, 

£&Piir+ie*t r l&xu, br 

ti. il C. Arn-P-cirm Vo. 



1 WE&aTEfTS 1 

HPfimiRsWI^ 

l RCTIOhURr J 

a ■ ■ . .. ■ . . •• jM 





DLUMBERS 

f & STEAM FITTERS 

Audels Plumbers and Steam fitters Guides 



4 Vols. $6 

A pruti’Okh illustmlnd, 
RrLi-rt-]]S'S Lib mr; f-nrl 
.’'Tuili'-f 1 nurse fur MuhISP 
1 K | u lul.'nrs. J rjurtiBJf men 
end A [tbrcli i - rt 1 SUnn- 
TilU*r^ r Cl us Fi t+rrh and 
Helper*, Elieel Afetal W nrk- 

«ri. 11 mi l pc h Lb men . Mi*- 
t .■■ r Bu L I >1 erS r 1'liUti 
anti oil MuiMuke Trmlr Stu- 

tleiLtfl. 7‘tiiJ) v*lu»liJe **i of 

li;ci,iL.v. irnekel O ui-i' 3 * 

exiiEninis in BfbnlLcal i^rin- 
IriiLKua^e fthd w e-ll-ilonn 
illLLHtraiionei all thu nrinciihh-Ef. 
:n .1 vanew *.p^ jjhnTL put* *f 
1 1 ■ l ! ‘lLiaELtrin.ir nnd lleatitilt tr-Rct® 

— i^ed on nnnJprn pnpitico. C'cn- 
•.,b,i. ■ e.‘; i, r H'Tfci I , LLetubEed Ln.*tru<iiijURfl 
on hijiv to Genre an<S Hjstirnjltft vjtrjEius inlia. I -r- ]■" J t l-Ild C'UL T PON 1 j e- | rj w 
Tci e vs* ■ Mine, WitkouL cM I t;it fi-c.ri . this V(iJ LLabl a wgrk , 



INSIDE TRADE INFORMATION ON: 

Soldcrm-c, linmiLK. Joint sbipinr, termlLibp:;, bcibL.n#, — s-le-rl, 

Lfireai'limc MjLtliemntjes, IfaYitc-is, fikvairn. it ate nil*— iron , ‘rif-H. rEi-uper, 
hraaa. lead, lifi, atitiincnis - . rtc. SlmeL mrluJ — ii:ilvini-icit — plate, ^uniii- 
ilcm. ay t'kiib fbiTe, CliJtli.*. Drnlrtetfe, SeLvnite. JHUOtW *ti nn t'isturrt- l>*.<.h 

-k.tHiT.m-L I 5 . Lie fit [inn*, Anil pith 1 -. T-ninkic ayt work Rubl*hilK* 

Sr-roweil iLtcllkih, flpjiii-rt, j t.;n. ’.. -,iii||K, ri:. Ill L^H-H. IjlllOW^ lffBiiuiJb, vrjj tHb 1 >>n. 

uir c-SlnELllifJi Inn- rrl'r Irtt.-i l,inn . Wfc 1 a*r ^■.ipcilv riuiirj^b wisUf. Lal'ik.f. > ^StjCeti 

niel-hL WCiri- MrubLriiiB CTivibiHdiB- KrxxiniC- hj*.x|.inp! LnxiS fenil nlfifj Wf-l>lilliCi v elm Dik'd wrrlOrl «i 
Ui.i i-k t-u J i Lun-f , 1 -nrxpp tuuU- Alt C i>m diti*ning . 

THEO. AUOEL & CO.. A% W. 23 rd St., New York City 

A.r nil Elumhef* CiriiEr. 4 Will., 1111 T ihivs' (t-f+ Lrihl, t( 0 -h K 



r vin i i ii 
l-.-j i'i i itlisr-H, cm 
tfal J n.m f:i L . - r ■ i : t C 

Name 

A.jiErvh. 

K + 1 rrtfttv-l. ,,,,,., 



T ii, I f ! i 



■ utf.l •. L| n, t b 1 Kli- I . 
iblifn-Eitifc lib- 




Pr H 
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Lmw tAflrar Ubsa# u&wuy linsm tow umw 

f r' ■:/ *f 1* "f . 

Jmtol iwr% Ftejdi Itacnoa EbcaHt Jmctkh. *fnaL 

ftOTOEf flOfiftT. &OTCir EGCTIfirT SEtTOTT EtefUnff BETBOtl 1 



Know Electricity as Experts 

Know It—and Get an Expert’s Pay? 

What itfruiT pour future? Who Is safe Toikiv* Surely not the men 
"hu Jh rpntent«d to ?tand i |i r Know your jot> Thoroughly — |ire- 
pur-E! yourself [ ur job® nhptui. To do just this thousands or men 

IJAVO 



The Croft Library of 
Practical Electricity 

Thi Croft Library Ik k <*o.ipr>l«le - 1 1 i, -, : i *! :i>-n L«r. ti ■» bi-un-Eml *■« cii-:t.-tt« — i.i, 

51) jr**™ i:l tliirtrilcOTe nipenitifH — tie t*-firli ■■ Lt L> nei-i lull > ■ ! ip-.-. Ii u ,.ur-i,r'i It 

GOTW U WTW with L:'d klllj - I hard -bended Ii !. II U --.lllL Wj iiTFq jh- !l^i! I i II 

befinfttr l*b meily uudcntHid it, yet m migj, in Uuijcn^wk. ihtl it ia tin daily riibtn 
gJ fi'JU*'}4 ll IF iLty p.-i' J elcr’tb.‘al mifk-rt. n n-t knimWi. CnhIL U Hi >-ih L Lr.r i ll in i-. 
>''l :■'■■■ I I- U-‘Mil .*.m, r,-rni:i Mir-hr. .i . ■-. i i ,, ! I r 1 1 < > ->• r --., ■ 

crrftulu. -i-iU tith'iiLhiln, diHrj! i-itKin n- -j- *■ rn ■ elt'irirhl ediu: tilwcrv of «v*ry 1; pft- 
n-jfjiig in: LirIil h h-H piiwFr wjriny .if lini-'hed innldincft — iindTrerlif-rri soil niyjiir:; I 
r*tjuirmiTj|ij — fllawtji.-Li mri in He every pfeh«e — LlhH nifj-L iniirci (-ii n c-i hod* of lii'-t- 
Iht — lnin.pl inU Ur in effect*. elf, — bow to do a rrmiplcta *,b,, Jri.-m nttn.ii Limit it. [■> 

No motley down— easy payments 

Fill 9hi mi'J haaal tin itirhd And wfi will eend j£HL the c-uLtra- oot sif ocv^.'i rot- 

i-tr. r-" f)Hr 5*11 dnvV ^tAminAtkin ue a |3pf W* tu L*** a.1 L fclifi e-lak— ynu nwiarmn siu rtUifa* 

Ifcu* Jr y«L| dn-ifjgp Ijj fewp ih-e btiUuL send * I r««I in i-k-il d:n.i :mJ 1 1 .- k-^UiWt Lh# nti 

td $--(W a namlh. Benidl the i anjicm . l iuW .iml feM ihn LimjL* for routnir- 

^eilaminItion ~colJpb~N " 

I iHcGRAW-HlLl, BO O K CO., 310 W. 42nd St., New York j 

I _ SrrtlJ Tirt! ftw I ft II lln.yft' ftlAISiijutlDB «tt ftjipfllvit I.h« Ofoft UlifHjy tt Pr«r(irp] I 
I If ftntiifoclnry l w di **riii jibu fl.aa in, ill .|.n rn wnd 4**0 mmllili- until * 

» III* 1 -rirft. at VI 1 - pmd. If li'Jl WaIiIcJ. I till] r«uriL thn Imi-lqa pilFlniW, T« I 

| Imufi prampt iMpnmiT Wlltl fill I Illy ind 1311 In ail lih*|.| 

I TJ'iiiii-ft . , , ltl ,,, J11H) j 

I H-njii-f 4rfilrcft- | 

I t.'Ll, T »inrj . . I 

I ftabfaiH.. ( 

( S'ftTll E ffif , , i. t ++ J 






MIDWE5T FACTORY SALE ! 



NEW! 



a< v CL o# i PQSfCAxP OjT w.Qirc J&QAi 



Name 



AdUrcnn 



v mown? rapid 
CORPOHATlOH 
Di-dT. 15-Jj 
C incinnati. Okio 

iu* ynur n n-.-r 
FREE -C-Statftg-, rtym- 

f iletc (fr:*i.lh of yiiur 
ITji-iSI dO-diiv * 
Tiint intTor, rartOTV-i*. 
j™j. wtwlHtlft prit-e.H 
fend blK Tk.llJhi-IN 
ofl"pr. 



Town St«U , 

UMT-Apents Make Easy Enn Mnney. 

L'iu-vk Ll'.t*' ( j fur iJ:-Li|l.;. 



IT® ea@y to jmt 
this tiitf now I-i- 
iuht- w o I" 3 < J ^ w J jHiijircst 

rh dsaj.s Era you r cahinet elo rl - u i 
Ox citing Vi'm r I ti-w til c ttCq} i i Lon , 

Mid Wes L innkt^ ^ rn- 
did to HU it every |iu iw 
. . . fi-tuhe tn- 1 T-lube, 
fi-hfitul mtulels. friirt-'^ 
Start a^k low ns $1 11,35. 



Aft Much An 



$40 TRADE-IN ALLOWANCE 

■ + • f«n IV.'.' beuiithil 1 T-uilie. a -lift nil XliHlrl "D" 

_ ^ , “hflWLi Oil Ir-fi, Mohty-bacfe KUBpilitOS. WflU for PC1V 

EASY FREE luas lviEilLuj;. 

TERMS Pout. 15- JJ- MIDWEST RADIO CORPO RATIO M + Ctn'tL. O. 



Boeing School starts 

AVIATION CAREERS 




JE The a,ir lodustry ]cxiliir To liaeicijj School fnr men trained 
—w t« ifiahe ^or-d in aviation. Jack knight, 3.400, OhO-mile ace 
pilot, : "IK YOU WANT TO GET HF.YoN [l nKST 
HI a Hi FIASE IS A V" I AT 1 Q S , I RECO M M K S 1 * ll 0 K | N i i 
SCHOOL? IJnitciS Air Line;; fuon:lrd HwinjE School, closely *u [ h- p, 1 wts 
all BoeLnjf courses. School huiJdinjpi flcJioin United's haneaix at A-l-A 
Oaklanrl Airport, Boeing School classes jtre kept small. Equipment as 
complel®, m.odcrn. At Boe-Lng School you'rr incite- aviation. Write today 
for FREE 193# BOEING SCHOOL BULLETIN. Describes Pilot, 
Ground, and Enj?in«erina courses. Gives iitwi of promotion. Tell . op- 
portunity for hijrli schooL eraduatea, AJdresa: BOEING SCHOOL OF 
AERONAUTICS, Dept. E-lfl. Airport. Oakland, California, 

A DIVISION OF UNITED AIR LINES 
WANT A GOOD-PAY JOB? 

Trained Ttwl and Die Makers, p ree i a i<m mi- 
rJni ri iftr a , fttunnistic screw machine fi^n earn as 
pnifb 4i f KO-HtO per wrek, Train at one of 
Abu’rirft'a i?est equipped sl lu p*, Train I nj work 
slipen'ESed hj 1 £3f ports. Day -EVenlmr clssaei. 

Ijow fee, emploii'innnt help. Write 
NOW for free booklet "Prae- 
1 1 c.h E Midi tne Shop Traiitlne. 1, 

A Elied Screw Machine Co. Inc. 

{School OlvlaloTt) 

OejL PH 3 193-3 UNe SL ChiMjd.Ur. 




CARTOONING 



PAYS 

WELL 



Turn yout talent Into dollars 

P"-' r. ftner .',r iv •■;-* ,f . r.- :■ m 

I I'.TinM Y-kriiJMrii rnriGHTTi Hit 4>Lr.l uni 1 * *urr*#Mu| ib«hijcl ■»'! 

SEK»if * ri j h •'[*? Une lllftrn r-, -. lr« k *f I n !n.n,. W HEf h« ' fjrt, 

IU.I. _ , ft,. . I '-y s lE-l. tii'l «.l n i w rM i| a ,, sill* - I. .-|:.f ■ ,,..1 hu.,»>!n.ly r-i>-~ 

NuhunaJ h^nopj ol Cartoorufiri, 437 Ponton Builclino, Clmlinil Ohio 




FETTEU 



^ 1 H i - - *fc- t .I tali -ii n L||J f * 



ilm NertkiK »ftl_ a I'ImI ii-nlai. bkbjMiJ 



Cm 

Lmiid in Pmr 

inr^Oirn m*j-ft E i. Ehth i * r,L bn*rd 
hHe iOftMilhK. hnr.iL tor FKEE I if 1 1 - I 'IKifL ,4,-IiocL 



Hi: my Hr.hii *n,| 



J*4lE Cpujftbl. 



Peetland 



L. A 6 tfrx Trade SCHOOL 



One-urn 



PIANO HAWAIIAN (STEEL) GUITAR 
SPANISH GUI FAR. ..easily learned at home 



Bcrort-n? a akJtJc-.i mu®lvLajj r>y pur atmple, shun-iut note mniiod riav 
jilrnast nsLnntEy. COST LKSS THAN IT A DAYS bfefk 

tturanlvc. t'.riTo (, 3r uv,-, i- i .■ i hawann PNITitDte. joh* m 
3*th blue, fr.S. Hii^iuib.i'.'U. Wift, 



I WANT MEN S;Si:: 



paying up tu ^tiO.OO in a ■ k. 

i>ut IX, S, -on loco] route? 



35G more men Deeded throujEli- 
— — Operate od credit, Ford Sedans or 
jiiini cash given produr-er* as bonus. Rush poestcard for froe 
facts. E* J, Mills, 9375 Monmouth, Cincinnati, phio. 




Earn Cash at Home! 



naiif Hfl . M 5. 1 1 Ta Tor escftDliiinal irltxr rn.ii 
5fiDw-Ki^i| m i i jr' - l I n I Wi> funilsh mjiEi-rinl*,; buy 
fell ■:>■!•- fl. FREE >-•.-: .re ■ Ii ! n : r n f. 
Ln.r, .kIlf'i I I'.Lni. -u* iabtv. /. «r. fw Wmu lr»>n.Vi 
Onit.ua Cd„ 3a*8 1 . in min Av., Grot, aos, cbitJuao 




examinations SOON valuable infohmaVidn FUCK 

COLUMBIAN CORRESPONDENCE COLLEGE 

WASHINGTON- D. C. 



A 

Notkoraftl hftklnjt IpBUtuLei onn"'jriC'i"j m I wn- hnrne *r 



NESS/ 



E^BitMirain 2 L| *: I UJt I«ih L[(p U? ■nnCiPnCl^ Jft fiiftV,- in, ITU JE UliT 
ili viMhiTHrrrifeL^tiftks'QM. ESftbhVK tm-vF Amerirn'i. fifth 
aiduitn In wfeireH, hegiEj a HeciNiHMinn-pniuf biuineM*. 

ut™, lllllll f.lf *T, r.'Etl'Mli 1nr3._ ■£ '•i.'nmm:i M h- 'Ml L i*. I Uv-Xtj'jlfc 

pilifllruiBt . Send f^r frtB boaktat "OewnunillH ,i, Clmu- 
tarFcm ISAltlAK^ fend, rt.quirtry. E nitft, 

National Bfehifet Inatitut# 

J Ml Mkhjfan A-.b. CbitfeiP. U. S. A. 




11 ftna M'7SfjTT£p fo fldt'frf Jflc^ir p]^afc lirenfdon Popular Jltrchanicf 
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You've always wanted to play 

this fpFCi mating I nFtru merit. New 
there Is no reft^nm lei delay, Now 
you may thrill family and friends, 
with fl rlianre tu earit extra cash 
at dances, entertainments a-mt on 
the radio. For now tiler* 1 In U 
Ertniint IlEAGAN Marlmha Ilti- 
f'kicliht; iMimnlrtf, easy I^shoh^I 
at the Invest nHce In history, 
. , . To write far details TO- 
DAY may easily mean a LIFE- 
TIME of pleasure, profit ttnd 

popularity 3 



J, C. OEAGAN, Inc., 34 S 3 Oeagan Bultding, CHICAGO 



.Scrii/ far my EiciuJt haze ta develop 

STRONG ARMS and 
It It O A It SIIOIJLIIKRS 

JO till] |rt ETCJi id Llliin-LraliunS.. ■*tW5Vrl‘n!t£ find T Lilly 
doHi-rlbLnE fLterrfiL'H thJil Will rjuirkty develop. Pcnultfy 
mad mriM.- Wli icalii ureal sLn-^:lli it: jrour 

Amin, W'n*H. And Finer™. Without mny «w*rttu*. 

This Jft really- a remarKAtUP manse tij riLifiicar culture 

Duit ! I F-iill In- rend f£n? it MOW- ■rcH.rt u-Y 

iJOc U. S. st-iJiijii. 

ANTHONY BABKEfl 

1?3S 6th*vr. Sluflio P, "cw Torh City 




LEARN CARTOONING 

by the method that iaus tievrlcped JitmdVEdiF 
successfully. Send iwm?, addreaB and aso 
fur free chart to tost your ability. 

THE LANOftN SCHOOL IfH Nation^ IH[. Cleveland. OMo 




, 1-3 3 6, -Ci DVE FNMENt 

NSeEtTORf JOBS AT 
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GOOD NEWS -JUST OUT 

AU0ELS NRW AUTOMO 
E ILR G U1G1-; Is NEW Truro cover 

to cover. Ttliplflln l hit the Theory, 
t’oestroctiun and Servicing of imid- 
ern motor cars, trucfcK sari bust*: 
and the application of an in type 
Diiwi Etmincs, < - - 
INFORMATION IN HANDY f OHM, 
1 540 PAGES COVERING , . . 

AUTO REPAIRS & SERVICE HElPS 
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and prociieLier Kliafts— The Differential — R™r 
Aalffl — 1' he I Urn uLnn Gcnr — Brakes — Wheel 
Allan meet — Kft« Artlrm— BleCrtng Gear-TIrti — 
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EARN GOOD MONEY f 

- SPARE OR FULL TIME ■ 

Siena and Show card a jire always in ilrmand — in 
pvpvy rnrum unity, everywhere I Anyone ft'hi) r-mi 
uiiUi van bin to make ^isns—aml eitrn a (Ltlv 
turn every week. This marreSuus boot; Him*!, 
iii i, i Innv ! HOW Td PAINT Si KIMS AND 
SHOW CAROS elves inn Lnsl i-in't|un In coh.l 
window letter L i»k- P^U ihh| Iftnill h!ki> |i.i inline. 
SlLk profess work, elr. . rte. Evpry prsrtfcraJ -li-- 
tail (s i-ri . ■ rr'H ihorniiglib'. All InstrurLioii La in 
very iimote lanetiac'e, llluslraletl by numerous 
ml Or I fappUmlMlF A loKrtl SOU ptiKC3. 7 Inf-hen 
witlej nearly a fw! hi all Printed imj lieatT 

ffiited Eiijfk fur perfeet leiflblltly. huuod lu 
durable, luxitrlous nnkiM inn leather luhL Kiirujltii 
in 

FULL PRICE: ONLY SI M 

PRACTICAL LESSONS in^ 

• LETTERING * GILDING 

• SHOW CARDS * SIGH LAYOUTS 

• COMPOSITION » BANNERS 

• WINDOW SIGNS 

• TIN AND PAPEH SIGNS 

• HOW TO Ml If PAINTS 

• BOARD AND WALL SIGNS 
And Many Other Subjects 

all complete in this book e 



OVER 200 ALPHABETS and 
SIGN INSTRUCTION LAYOUTS 
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NEW INVENTIONS 

(C^ntihMrij from page 33A) 



T NTENDED to reduce the work of erect - 
1 ing telegraph, telephone and other 
wire-supporting poles, a device for attach- 
ment to the front of trucks has just been 
patented. It consists of a pair of standards 




between which is mounted » roller. One 
end of the telegraph pole is set into the 
hole, at an angle, and the other is placed 
on the roller. By moving the truck for- 
ward, the pole is raised and set into the 
hole. 



Ft conditioning for the home is pro- 
vided under a patent issued recently. 

One phase of the 
invention is that of 
deh um i d i fication 
of air, that is re- 
moval of moisture 
In the summer 
months. The sys- 
tem involves the 
use of a substan- 
tially hygroscopic 
substance and includes the steps of passing 
a current of air periodically over the sub- 
stance while cooling the substance to cause 
it to absorb moisture from the air. Then 
the air thus dried is conveyed to the room 
to be conditioned. The system also calls 
for alternately regenerating the substance 
while it remains in operable position by 
exposing it to the sun. The heat of the sun 
causes the moisture to evaporate from the 
substance into the air. 




pAKING biscuits and bread is too com- 
x mon to be of much interest to most 
people, but one in- 
ventor has found a 
new way of doing 
it* A recent patent 
covers a portable 
oven consisting of 
an upper and low- 
er section* The 
upper section has 
internal reflecting 
surfaces parabolic in right cross section 
and the lower has an internal reflecting 
surface elliptic in right cross section. Rays 
from a heating element are radiated to the 
baking tray by reflection from the oddly 
arranged surfaces. 





RAKING pictures at night is made easy 
by a combination flash lamp and cam- 
era patented re- 
cently, Batteries 
are stored in the 
handle. The head 
of the flashlight is 
enlarged to house 
two lamps, com- 
plete with reflec- 
tors and lenses to 
produce concen- 
trated light beams. Located between the 
electric bulbs is the lens of the camera. 



(JERVING the double purpose of beach 
hat and fan, a novelty costume article 

has been patented 
recently. It con- 
sists of a single 
sheet of flexible 
material trans- 
versely pleated 
from one end to 
the other* When 
the two ends are 
joined by suitable 
means, the sheet forms a hat which may be 
secured to the head by means of ribbons. 

Cl Due to the fact that many of the devices 
described in this department are still in 
the patent office stage and are not on the 
market* Popular Mechanics Magazine can- 
not undertake to supply further informa- 
tion regarding them* 
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Look !. , , ifs 

HUCKLEBERRY FINN 



Remember? The freckle 'faced, 
barefooted kid who took that 
crazy ride down the Mississippi 
on a raft**. with black Jim and 
two of the worst rascals in hc- 
rion T the Duke of Bilgewater and 
the Lost Dauphin* 

Mickey Rooney plays Huck 
Fan n as i f b c were bom to be H uck 
Final, He splits open a catfish the 
same way Huck did, tells the same 
whoppers^ nd rims into the same 
hat r-raisingad ventures that Huck 
did I n the book. You surely want 
to see this picture — it's great! 



Mark Twain’s 



HUCKLEBERRY FINN 



MICKEY 



ROONEY 



with WALTER CONNOLLY 
WILLIAM FRAWLEY - REX INGRAM 
LYNN CARVER • IO ANN SAYERS 
Screen Play by ..*.*. Hypo butler 
A Mftf& Gflltlwyn-Miiycr Picture 
Directed by ♦ , , , , RichurJ Thorpe 

Produced by * , Joseph L Mankit«icE 



' the Wtijird Cl HP in TectHiicnlor no* in praduc 
ten t\ (lie Metre ■G'Diiwyn- Mayer Sludrni 
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' THOSE P.A. FOLKS y 
PUT EXTRA joy IN j 

SMOKING E.Y RE - 1 
MOVING THE BFTE ! 
PRINCE ALBERT SMOKES 

extra miu>, ^ 

1 RJLL'BOOIEP ml 



EVERY TIN OF P.A. BACKED 
BY THIS GUARANTEE 



Smoke 20 fragrant pipefuls of Prince 
Albert, tf you don f t find it the melloweet, 
tnstl«it pip* tobacco you ever smoked, ire- 
turn the pocket tin with the rest of the to- 
bated in it to us at any time within a month 
from this date, and we wlIJ refund full pur- 
chase price, plus postage.. 
f Signed J R. J. Reynolds Tobacco Company, 
Winston “Salem, N. C. 



ANDRASTRE ) 
TICKET, TOO, FORA 
WCH-TAS TING l 

jMAKTNS' cigarette 

THAT ROLL UP < 
FASTER, SMOKE J 
SLOWER, COOLER ) 



pipefuls of fragrant 
tobacco in every 2-az. 
tin of Prince Albert 



Cflor., E„ J. fi*yis*li3s Tpt, O, 



THE NATIONAL 
JOT SMOKE 
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By Henry Dreyfuss _ sc* 



I n d u s t r a a \ D c i l? i a u t 



As Told to Julian Leggett 



"W? 



Views of model from which Democracity is being construct- 
ed in 200-foct Perisphert at KorA World’s Fair 



r PHE city of tomorrow is going to 
1 stretch and take a deep breath 
and be a healthier and happier com- 
m unity because of that. It will be 
composed of a central town or “brain 
center" surrounded by satellite towns 
containing factories. 

People who work in these factory 
towns are going to live close to their 
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REFLECTING POOL 



AUTOMATIC 

CONTROL 

ROOM 



revolving 

OBSERVATION 

PlMtosms 



Drawing of P*ri$fih*rr with photo of 200-foot model of Demacracity as. it wift appear to 
World's Fair visitor*. Henry Ortyfiisi f's creator of the fair** theme exhibit, th * central 
feature of which is Democrocity, planned community of tomorrow 



work. They will have a school and a movie. 
The resident of the satellite town will get 
up in the morning in a house pleasantly 
surrounded by green* He cart walk to work 
and his children can walk to school in com- 
plete safety because they will never cross 
a vehicular street. When his wife goes to 
market, she can walk if she w ishes, through 
a park, and she will shop in a park, since 
the stores will be situated around pleasant 



green belts. She might drive, but she nev- 
er would run the risk of killing anyone be- 
cause no one will cross the highways. 

If this couple wants to hear the latest 
theatrical production, they will drive forty 
miles to the hub — to Democracity- — over 
pleasant highways and right to the theater 
without a single traffic jam, because the 
city is planned for that very thing. They 
will park under the theater, see the per- 
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Top , Democrocity's opera house, rft- 

_S rp n e J £>y /Venry /Ji-eyfus*, haj refers -r 

ible sfnfe /ncms oJMrt-arr ornphif dealer 
rn summer and inlfrior d/ ffreofer in 
LL'/rtfer. Center, mode! of open-air res- 
taurant. Bottom, shopping center of 
Oemocracit y f es sketched by Theodor* 
Kavtxhy 



going to inject a third .stage, 
which is playtime to improve 
his mind and body. The man of 
the future will be sufficiently 
educated so that he won't turn 
off the radio when he tunes in 
a symphony orchestra — he is 
going to appreciate that music. 
Perhaps he will have a shop in 
his home where he can do wood 
carving or some other form of 
handicraft. In fact, hobby shops 
may be run by the city. 

(Continued to page 1 48 A ) 



formance in air-conditioned 
comfort, then return home. 

Their home, in the satellite 
town, will have a living room, 
bedroom and dining room fac- 
ing a park, and a kitchen fae^ 
ing a highway. It will be 
painted in attractive colors- — 
an individual house that will 
resemble no others on the 
street. The park facing the 
home will have a place to 
swim, and playgrounds for the 
children. 

In the satellite town there 
will be a public market where 
the farmers living in the green 
belt will bring their produce, 
People will not eat concen- 
trated food capsules; they will 
cat fresh green foods direct 
from the gardens. They won't 
have artificial flowers because 
they will get fresh ones from 
the garden. The family will 
develop good taste because 
they will be surrounded by 
good things — music, trees and 
other cultural advantages. 

A man will be loyal to his 
employer because he makes 
this city possible. Today a 
man leads two lives — die life 
of his work and the life of his 
family. Tomorrow's city is 
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Glass Made Invisible as Air 



Does Not Reflect Light 



Ctna r strip across middle of portrait compares nan- 
rtflecting glass with untmatud ghats above and below 



o 



Ordinary thicknesses of glass are made 
as invisible as air by stopping all reflection 
of light with a coating of oily film. Glass 
usually does not pass all of the light, but 
reflects about eight per cent from the sur- 
face, creating the glare you see from pic- 
tures framed in glass, display windows and 
clock faces. By applying to the surface of 
glass a very thin chemical film about four 
millionths of an inch in thickness, or ex- 
actly one-quarter of the wave length of 
light. Dr. Katharine B, Blodgett of General 
Electric’s research laboratories has been 
able to remove all glare and reflection. 
Light rays reflected from both the outer 
and inner surfaces of the oily film are 
caused to counteract one another, since 
rays coming from the outer surface arc 
equal in intensity and opposite in phase to 
those reflected from the inner surface, Dis- 
covery that a film of insoluble soap one 
molecule thick can be spread on the sur- 
face of water furnished the key to the se- 
cret. Glass is treated by dipping it through 
this floating film and the dippings are con- 
tinued until about forty-four layers are 
built up. Light transmission of a piece of 



glass was increased from ninety-two to 99.2 
per cent with this treatment. Although 
not yet commercially available, the process 
can be applied to lenses in cameras and 
telescopes. In showcases, display windows 
and clocks the glass would be invisible and 
eyeglasses would not reflect light beams 
from the sides or behind the wearer. 

w- /.S’ 5 -3 



Two- Wheeled Submarine Auto 
Explores the Ocean Floor 



Believing the ocean floor is the next 
frontier for the prospector in search of 
mineral and marine wealth, Simon Lake 
has built a two -wheeled electric "automo- 
bile for submarine exploration. Inventor of 
the first successful open-sea submarine, 
Mr, Lake designed his latest deep-water 
vehicle for peaceable commercial use. It is 
operated by a crew of four. Propeller and 
wheels are driven by electricity drawn 
through cables from a surface ship. Mr. 
Lake anticipates the submersible car will 
be used to hunt oil and gold on the ocean 
fioor s to locate sunken ships and “farm" 
oyster and sponge beds and to carry cargo 
on new" trade routes in the arctic. 

.■#9.12$ 
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Notice the observation window*! proptUer and 
fore nftd aft wheels rq fu>o tfitWS Of Submarine auto 
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/CARRYING its own steam-turbine power 

v ' plant and capable of doing twice the 
work of the conventional locomotive for 
each pound of fuel, a new type of stream- 
line electric locomotive built for the Union 
Pacific rail road is rated at better than two 
milc» per minute. Using a steam turbine 
to generate electricity for Us six driving 
motors, the new rail giant develops 5,000 
horsepower. It operates on a low grade of 
“bunker” oil, even cheaper than that used 
by Diesel engines, because the fuel is 
burned in a firebox instead of in an inter- 
nal “combustion engine. Turbines and the 
turbo-elect ric drive are not new, but this is 
the first time in this country that either has 
been applied successfully to rail-traction 
purposes* The engine has two cabs. The 
boiler uses forced circulation of the water 
through the tubes surrounding the furnace. 
Forty-five thousand pounds of steam are 
generated an hour to a pressure of 1,500 
pounds at a temperature of 020 degrees 
Fahrenheit, The steam, after passing 
through the turbine, is condensed and used 



Top, steam-electric locomotive. Bottom, engineer in 
cal > of streamline giant. Note the 

windshield end windshield wiper 



r2n Turbine 
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again and again, thus requiring no ad- 
ditional water for running the locomo- 
tive. Additional water is necessary, 
however, for heating passenger coaches, 
A feature of the equipment is introduc- 
tion of completely automatic operation. 
When the engineer increases power and 
speed in the crab, the flow of fuel to the 
boiler also increases. Only a few min- 
utes are required to raise the pressure 
from zero to full steam pressure, thus 
avoiding long delays in putting the lo- 
comotive into service. Control of elec- 
trical equipment also is automatic. 
Electric braking, whereby the driving 



i4J!»QL^, sketch showing pruicipul ptrr ts of ^tnrhinc 
ott tcheets.** Left, interior of cti& sftnwj'njt control 

eijEJrpnTrnir fTefamr, furfjrntr und gt-ur u'rfh cover fe- 

rnoved from top htitf 



motors act as generators when the train is 
coasting, is employed, enabling the engi- 
neer t.o glide to smooth, easy stops. This 
type of braking reduces wear on brake 
shoes and eliminates disagreeable grind- 
ing of brakes. This locomotive is powerful 
enough to handle the heaviest standard 
train equipment from Chicago to the Pa- 
cific coast without a change of engines and 
without a helper on mountain grades of 
the Union Pacific line. It is designed to 
operate at 110 miles per hour for long pe- 
riods. Economical use of fuel and water 
will permit runs of 500 to 700 miles with- 
Mechanical and electric parts 

company. 












School for Sea 
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Classroom in Tank 
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Deep-sea divert of the V- 5> navy are sent 
1 0 school before attempting salvage work. 
They work rn a tank under pressures cor- 
responding to 30t> feet under water. Above, 
left , diver inside tank learning fa use ft 
hacksaw an a pipe tine. Right, mstnrcfpr 
and student undergoing decompression to 
avoid (he “bends** after a dive in the tank 



(jtyyr^C 



Above, through porthoJrs in- 
stt actors watch divers nt work 
in a large tank and talk to them 
by telephone. Left , after tu'c/i- 
ty-six weeks of indoor training 
the diver is given practical les- 
sons in «nd* ru-'flter flange fit* 
ting, af-sa oxyhydrogen und elec- 
tric arc welding. Classes are 
selected from among petty offi- 
cers for the school, and gradu- 
ii tes are designated ft divers r 
first class.*' Skilled divers go 
down fo rrfoi'sr documents 
from sunken U. S, vcxsel^ to 
keep them from enemy hand*; 
also secret signal trntf eeJ? 
booh^ nrt .mught from sirnfefn 
enemy ships in time of war 
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T&p r deputies searching for evidence. Bottom, exam- 
ining collection of branding irons 



/HALVES were being stolen from the 
^ range, the stock detectives felt cer- 
tain, but they couldn’t prove it. The only 
evidence was the constant bawling of some 
of the cows, indicating that their calves 
had disappeared. Occasionally a spot was 
found that looked as though a calf had 
been butchered, but there were no tire 
marks or footprints or even a suggestion 
that footprints had been brushed out* 

The detectives were fighting in the dark 
but they got their man. The range was too 
big for adequate patrols and it was impos- 
sible to investigate every rancher for 100 
miles around on more suspicion, so they 
tried another way. They decided who was 
the most logical suspect, waited until he 
started on a truck trip and then searched 
his camp. Not a single bit of suspicious 
evidence w T as found until one of the de- 
tectives curiously turned over a pair of 
large shoes. That was all they needed. 
On the bottom of each shoe was attached 
a wooden plate carved to the shape of a 
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Cou 1 punchers preparing t& brand saddle horse. The harder illustrate# ho uJ brands may (jc altered 
rustlers to caaceal cattle thefts* /Voif how the “VTT" brand f left } is changed to " VS" 



cow’s hoof. The rustler had been parking 
his truck along a road and walking into the 
range and out again leaving tracks just 
like a cow’s. 

Cattle rustling is about as prevalent in 
most parts of the west today as it ever was. 
Modern Hereford range cattle are worth 
more than the stringy long -horn animals 
of the past and in addition they have be- 
come used to the presence of men and au- 
tomobiles^ making it easier to capture 
them. Losses have been estimated as high 



as a million dollars a year In the cattle 
states, although an exact figure is difficult 
to reach, since a ranch owner may not dis- 
cover a theft for weeks or months after 
some of his cattle have been stolen, or he 
may never learn of the theft. That is be- 
cause, with thousands of animals spread 
out over a range that measures several 
hundred square miles, an owner may not 
count his cattle more than once a year. 

Once inspectors at the Los Angeles stock 
yards sent a wire to an Arizona cattlemen’s 
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association, advising them that they wore 
suspicious of a recent shipment of 300 cat- 
tle, worth $10,000, and representing nine 
brands. The inspectors were 
the cattle in Los Angeles and they 
wanted to know whether the shipment was 
bonaffde. Then the telegraph wires started 
to sizzle* The owners of the animals had 
thought their cattle were safe on the home 
ranges and none of them knew r of the ship- 
ment. Rustlers had rounded up the stock, 
stolen some Arizona brand In- 
spection slips, filled them in, 
and used them to bluff the 
railroad into carrying the cat- 
tle to the dtoast. All of the 
breakers were caught, 
stealing the modern 
way is far different from old- 
time rustling on the range. 

Veteran stock detectives like 
O&pu C. E. Mace, supervising 
inspector oiT'ihe Livestock 
^.UffUifiraJ ioji Serv ice i n tb e 
southern part of California, 
have seen the rustler abandon 
his horse and his practice of 
cutting out a band of cattle 
from a herd and running them 
off through the night in favor 
of more up-to-date methods. 

In twenty years as a stock de- 
fective Mace has arrested 

_ _ / op, exammi 

scores of rustlers. reading 



“The 1939 cattle thief is 
apt to have a fast truck 
and trailer into which he 
can load thirty head of 
stock and speed off at forty 
miles per hour" CapL 
Mace remarks* “The next 
morning he unloads at 
some point several hun- 
dred miles away. The 
night’s work may repre- 
sent a haul of $1,500, The 
rustler may live in a city 
and thus be hard to ti ace. 
He may butcher cows or 
calves on the range, bury- 
ing their hides on the spot 
to eliminate the identify- 
ing brands, and peddle the 
meat to unscrupulous re- 
tailers* He may rework the 
brands on animals, chang- 
ing the original brands to a symbol he has 
registered himself* He has a sleeve full 
of tricks but the peace officers and vigi- 
lante associations have just as many." 

In some parts of the west “gasoline cow- 
boys 11 ride the highways, stopping every 
truck that carries cattle to see that the 
shipment papers are in order. There are 
standing rewards for catching cattle 
thieves. Gun duels are still fought on the 
range. A county sheriff may have an arc? 



rtg brand marks of different herds. Bottom, cowhands 
notice of $200 reward tor arrest at cattle thieves 







T op, snipping hair to inspect brand. Center, examining 
tire tracks after cattle theft. Bottom, deputy broad- 
casting message fo officers on (he ranfe 



branches is one of the most important in- 
dustries, cattle rustling is on the wane. 
Vigilant stock owners and detectives have 
made it difficult to steal cattle and harder 
still to sell them. Taking the profit out of 
the old-time practice is putting a stop to 
it. The state-operated Livestock Identi- 
fication Service arrested more than sev- 
enty people for cattle stealing last year, 
mostly in cases that represented only one 
or two animals instead of the wholesale 
thefts, of the past. 

Taking the profit out of rustling is ac- 

(Continued to piijt 1 145 A) 



as large as Massachusetts 
under his j u r i a d i c t i o n 
with only a few deputies 
to uphold the law and he 
welcomes the assistance 
of ranchers who are ready 
to use their guns freely. 
The radio, teletype, and 
telephone help prevent 
the escape of cattle 
thieves after they have 
been detected, and the 
modern roads that help 
the rustlers also help the 
La w-fi nf o rce i non t o llico rs. 

In California, where 
stock raising in all its 
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Lawnmower Shovels Snow 
When Winter Comes 








- 
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ing up the milk, and it will transfer jelly 
from' the cooking pot to glasses. Where 
different kinds of liquids separate them- 
selves in the container, the top one may be 
drawn off without disturbing the others. 
Fruit juices, acids, chemicals, ink or aqua- 
rium water thus are easily siphoned, leav- 
ing the pulp or sediment untouched, 

/!/ St * 

Rubber Exhaust for Motorboats 
[tminates Corrosion 



To avoid the corrosion that attacks metal 
exhaust pipes in the water, an exhaust 
hose made of rubber and duck is offered 
for motorboats. When unburned fuel mixes 
with water in an exhaust pipe,, a weak so- 
lution of sulphuric acid forms, resulting in 
corrosion of the metal pipe. The flexible 
hose, its inner tube made of heat-resistant 
rubber, Us outer cover oil -resistant, is un- 
at^ted^jy acid or salt water, 

Full-Vision Fireproof Eyeshield 
Guards Entire Face 




Made of flexible and fireproof mater ial t the 
guard sheds hot metal. An adjustable 
headband holding the shield is equipped 
with a removable sweatband to keep per* 
spiration out of the eyes. The shield docs 
.• ^otintE3 + £|2’e with spectacles. 



Double service is obtained from the 
gasoline- driven lawnmower by making it 
plow snow in winter. Mechanics in the 
park department of Duluth, Minn,, re- 
moved cutting blades from the machine 
and substituted fiber brushes, which an 
set diagonally to throw the snow off to one 
side. The snowplow has cleared sidewalk? 
of snow several inches deep. 



Self-Starting Pressure Siphon 
Lifts Heavy Liquids 

~7 A s v p ressure and 

.S vacuum alternate 

tfEr - ing in a self- start- 

JL/sx ‘ ‘ ing siphon 



causes 
liquid to begin 
flowing by lifting it 
i n 1 1 :rj i ube when 
ru b be r bulb i s 
squeezed and re- 
leased. The siphon 
removes thick 
% cream for whip- 
ping without pick- 



XREfH LiNL 



Ilyina and hot metal u/ill glance or roll off 

this eyeshield which does not obstruct wisifln 



Sntnsr removal ts easy with this gasoline-driven plow 
which wilt go bock to catting gr-uss ne*t summer 



Protection for the face and clear vision 
in all directions are combined in a trans- 
parent eyeshield for industrial workers. 
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Facsimile Newspaper Printed on Home Radio 



Radio look over the newsboys job re- 
cently when the St, Louis Post -Dispatch 
began regular broadcasting of a specially 
prepared facsimile newspaper, which was 
received on a home “scanning' sol. of ta- 
bletop size. At a rate of fifteen minutes per 
page, the receiver unrolled duplicate pages 
of news, sports, photographs, cartoons, ra- 
dio programs and gossip, and financial 
news. The broadcasts were experimental, 
to test the practicability of transmitting 



. i r ei n m it tv r scans “master” tc»p_v ot 
newspaper ; left, reading facsimile as it 
cantos front home renewing .set 



newspapers on ultra -high-frequency 
waves: receiving sets were placed in fif- 
teen homes. The original printed copy of 
the four -column, eight-and~one~half inch 
newspaper is placed, a page at a time, on a 
cylinder in the transmitter. As it revolves 
seventy-five times per minute, it is scanned 
by a photoelectric “eye" and the variations 

ft £ 



of light reflected from the black 
and white pages vary the out- 
going radio waves. The process 
is reversed in the receives'. Con- 
tinuous rolls of paper and carbon 
paper pass over a metal cylinder 
from which a small stylus projects. Pres- 
sure, varied by the radio waves, is exerted 
on a metal bar parallel to the cylinder, and 
the black and white of the original printed 
page is duplicated. There are no dials or 
adjustments for the reader to operate. A 
clock turns on the receiver for the broad- 
cast and stops it at the conclusion. 



Street Barriers Slow Up Automobiles to Control Traffic 



Giving the government full con- 
trol of traffic entering Jerusalem 
and other Palestine cities, concrete 
blocks are erected at strategic 
points along the highways to slow 
dow T n all cars, which must thread 
their way through in a zigzag 
course. It is impossible for an au- 
tomobile to make any sudden ad- 
vance or to speed past the guards 
stationed in the concrete tower at 
the roadside. 




these barriers 



jlvftij; tlsUl Jfliiin for inspection irfit- n 
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.UID DRIVE-- — -- 

iVips smoother ride 



Lift, Cutaway showing driver 
and runner paddles, fnstt, 
drive housing open to show 
frns. Center, electric fans and 
hand- turned paddles illus- 
trate principle of drive . Bot- 
tom, outline showing position 
of driot engine and 

drive train 



I MPARTING to the gasoline -driven au- 
^ to mo bile the smoothness of a steam or 
electric-powered vehicle, a '’fluid drive 
is standard equipment on the 1939 Chrys- 
ler custom imperial line. It is a 
transmitting power From the engine to 
the rear wheels. Under ordinary condi- 
tions it permits driving the automobile 
without using clutch or gear-shift lever. 
The principle is similar to that in which 
one electric fan starts another facing 
by means of the air blast from the first 
fan striking the blades of the second 
In the case of the fluid drive, oil is 
ployed instead of air. To hold the oil in 1 
both fans are inclosed in a steel 
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which is nearly full of the fluid. 

One of the fans* which now be- 
comes a paddle since it is moving 
oil, is attached to the crankshaft 
of the engine. Facing this paddle, 
called the driver* is a second pad- 
dle* called the runner, which is 
connected to the roar wheels 
through a suitable drive train of 
conventional type. Hence, in op- 
eration, the engine turns the first 
paddle, or driver, which pumps oil 
through the blades of the second 
paddle, or runner. The moving oil 
causes the runner to turn, thus 
turning the rear wheels. There is 
no mechanical connection between 
the driver and the runner, hence 
none between the engine and rear 
wheels. This is what makes oper- 
ations of the fluid-drive car so 
smooth, since no shocks are trans- 
mitted through the oil. The driv- 
er, which is attached to the engine, always 
turns a little faster than the runner, at- 
tached to the rear wheels* This difference 
speed between the two members is 



Truck Loaded with Giraffes 
Avoids LoW'Bridge Highways 



W 



Girtiffci thrusting their heads out of covered truck at one stop 
on the f ranscontinen to l trip to their new home 



in 



called slip* In driving on a level road at 
normal speeds, the slip is very low, about 
one per cent. But under heavy loads at 
low speeds the slip becomes greater and 
reaches its maximum when the car is left 
in gear while the engine is running and 
the car is stopped, This does not kill the 
engine, as in the ordinary automobile when 
brought to rest in gear without releasing 
the clutch. The fluid-drive car may be 
started smoothly from a standstill in high 
gear simply by releasing the brake and 
stepping on the accelerator. Ge^y: shifting 
is unnec ossa ry , Decl niching wh e n ’flop pi n g 
also is unnecessary because the engine will 
not stall. Thus unskilled drivers have less 
difficulty in operating this type of car, par- 
ticularly m making smooth starts. The 
fluid drifte damps out all torsional vibra- 
tions originating in the engine, thus reduc- 
ing shock and wear and tear on the whole 
driving train from engine to rear wheels 
The car may be driven as slowly , as de- 
sired in high gear without declutching and 
there will be no engine bucking. When 
starting the engine it is unnecessary to shift 
out of gear or declutch. When slowing 
down, the engine may be used as a brake, 
just as in the standard car. 



When two giraffes were transported 
across the United States recently by truck, 
a special route was selected to avoid low 
bridges and overhanging electric wires. 
The giraffes were shipped from New' Jer- 
sey to the San EjHego, Calif,, zoo, 
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Push-Button "Freezes” Needle 



on Cop’s Speedometer 

Disputes about a traffic violator’s speed 
are quickly settled if the policeman’s mo- 
torcycle is equipped with a push-button 
speedometer. A "high-speed needle 1 ’ in the 
instrument, stopped by thumb button con- 
trol while the officer is chasing the speed- 
er, substantiates the policeman s word by 
recording the speed at the time of contact. 



Pf-esfj/lff button with fftirmb ^frttsts" Speedometer 
needle to keep J'ecord of traffic violator's speed 
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breaks in the cords, as well as 
other defects that eventually 
would have resulted in a flat, or 
possibly a blowout. Detection of 
these hazards takes only a few 
minutes. After the car is jacked 
up, the tire X-ray is rolled under 
one wheel. Protective flaps con- 
fine the rays to the section of the 
i i re bei ng i i is peel ed* The operator 
turns n crank tn rotate the wheel. 
When any foi eign object or defec- 
tive section of cord is revealed, it 
is i i n m e d i a 1 e ] y pot led, auto ma t i - 
cally marked, and the inspection 
continues. Once located, the for- 
eign objects may be extracted % 
Squickly with special tools. In ad-O 
dition to its value as a safety fac- 
tor, the lire X-ray is a money 
saver. Firestone engineers say that 
tires given this inspection have a 
mileage life well beyond the nor- 
mal expectancy of a tire that does *3 
not receive such attention. They 
■ point nut that t he machine should 
play a part in ihe reduction of the 4 
5 .forty million flats which occur in 7 
.this country every year, at the 
same time preventing many any,' 

\ accident. #■ 



Supersensitive P h oto Meter 
Has Full Minute Range 

So highly sensitive that It can 
* hi used in dim indoor light as well H 
°L X l 'nmac'hTnT f '^^ in the brightest sunlight, aj*. £ 
■ xposuro me i or for photographers 
rectly has an extremely wide range, running 
IC-ray from ^ second to a full minute* No - 1 
ently, ^ reading is taken whi^e, aiding the mpter, X : 
stand * ’but a simple ring 
■II thc^ a djustment is 

leases £made. This lines I 

ct. In\u p all possible , . ^ 

sz t theocombi nations of ir% 
i per , .film speed and ex- r ; 

; hid— exposure time on the , 

ion of <jdial. The meter is^pr 
s and/ operated by a co- 
pieces 'Tybalt steel magnet 
;come and a photocell* 



X-Ray Exposes Tire Flaws 

and Hidden Nails to Driver 



lodged either in the tread or deep- 
er in the body of the tire. In addi- 
tion, a number of tires showed 





Dorothy LAMOUR and Ray M.lland, wearing shiny "elephant 1 ' hat, as shooting begins on "Her 
Jungle Love," new Technicolor romance of the tropics made by Paramount Studios. 






U fO *3 l* 




C OLOR moving pictures are a mir- 
acle in ■ mechanical ingenuity. 
Mistakes! of the pioneering days 
have been forgotten and one by 
one the major studios have rejoined the 
march toward an all-color screen. 

pjust when that objective wilt be 
reached is a question. Enthusiastic pro- 
ducers say it will be within a few years, 
others believe its general adoption will 
nut come until television begins making 
inroads cm the popularity of moving pic- 
tures. 

One thing is certain: color movies are 
here to stay. Modern Technicolor is true 
color. There are no compromises in the 
spectrum and l he color camera is now 
capable of reproducing whatever is 
placed in front of it not only as to color 
hut also as to light and shade. 
Technicolor's engineers, in collabora- 



tion with Eastman’s research staff , are 
working on a multi-layer or monopack 
process w hich can he operated through a 
regular black-and-white camera. It will 
be at least another year before the new 
lilm emerges from the laboratory, but 
when it does, engineers predict black- 
and-white films gradually will disappear. 

in the present color camera, a sys- 
tem of prismatic mirrors and light filters 
shunts red, green, and blue rays of light 
to three different negatives as they are 
exposed simultaneously through a sin- 
gle lens. The result is three films record- 
ing in black and white the intensities of 
these colors. 

By means of a special photographic 
process, positive matrix films of gelatin 
are prepared from these negatives. These 
three gelatin reliefs are then dyed with 
their complementary' colors. The dye 




Picture of camera used En making Techni- 
color motion pictures, Rig'M* sketch which shows 
how the color camera operates* 



next is transferred onto another film 
strip which receives its images one 
ill love the other and contains a faint 
key image in gray silver to aid in 
definition anil registration. The fin- 
ished product is a series of colored 
pictures, blended in every hue, like 
a fine job of color printing* 

The mono park film will convert 
Hollywood s black-and-white equip- 
ment into color cameras. It also will 
simplify the taking of color pictures 
so film shooting schedules and cost 
sheets may he drastically cut. An im- 
mense amount of work on the mono 
pack process was done by the late Dr* 
Leonard T* Troland* His findings in- 
dicate two methods of how the mono- 
pack might be applied to Technicol- 
or's requirements. 

The more important one calls for 
a film with an emulsion sensitized in 
strata to each of the primary colors. 
At the outset, the entire depth of the 
emulsion is sensitized to a single pri- 
mary color. Two-thirds of the depth 
subsequently is relieved of its color 





6l PACK FILM -( EJM Ui-51 ON SURFACES FILM ^ RECEIVING 
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Shooting ic«d« in Techni- 
color picture, "The Adventures 
of Torn Sawyer. 1 ' Left, water- 
color sketch from which set was 
built. Bottom, strip running 
onto neit page, record of each 
color, with the dyad transfer 
neit to it. The transfer is made 
to * blank ribbon of positive 
film and the colors, printed 
one after the other, blend 
and give every possible color 
combination. 



sensitivity and the remainder 
is then dyed to the second primary 
color, Here again the dye is removed 
from one-hair of the remaining two 
t birds of the emulsion so this portion 
may be sensitized in the same maimer 
as the other two levels to a third 
pri mary. 

After being exposed and developed, 
the entire negative is bleached in a 
tanning bath, changing it from an 
opaque negative to a transparent film 
and at the same time hardening that 






is i u J ** 



Here if the finished print, 

obtained from the blending 
of eolort in the manner 
shown at bottom of page- 
This is the same scene, now 
imprinted on color film, as 
that shown in the process 
of being photographed (on 
opposite page) with aid of 
the water- color sketch just 
to left of the set, 




portion of the gelatin that is in contact 
with the silver grains. The gelatin not 
containing silver grains remains soft 
while that of the middle tones toughens 
in proportion to the amount of silver it 
contains. In other words, a film is pro- 
duced with a coating of gelatin that con- 
tains three strata of hard and soft areas. 

There are certain types of dyes that 
will color soft gelatin strongly without 
affecting hard gelatin, and the nest step 
is to stain the tanned film strongly with 
one of these dyes that is a nan-actinic 
color, that is, one that will permit only 
those rays of light to pass that will not 
expose a photographic film, When com- 
pleted, this results in a positive of all 
three color impressions. 

The dye is removed from the top two 
layers, leaving a positive, of the bottom 



layer in a non-actinic color* From this 
positive is printed a negative and, hav- 
ing accomplished one-third of the ob- 
jective, the positive is freed of dye. 

The film is again stained n on-actinic, 
only this time the dye is stopped when 
it has penetrated through the second 
layer. When the dye is extracted from 
the top stratum, a positive of the middle- 
layer impression m obtained, A nega- 
tive is made from this section of the film. 
Again the dye is taken out of the orig- 
inal film and the remainder is dyed non- 
actinic for the third and last time. A 
negative also is made of this layer, thus 
making one for each of the primary col- 
ors, From these negatives, which ac- 
complish the same purpose as the three 
exposed in the present. Technicolor cam- 
era, gelatin matrices can be made and 
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prints turned out by usual labora- 
tory procedure. 

The second way of obtaining a 
mono pack is with a film similar to 
Kodachrome in that three layers of 
emulsion are combined into one. 

Through a judicious use of color 
values, unusual depth can be given 
a picture, This is 1 raccable to the 
fact that a cool color can recede* 
while a warm color can advance. 
For backgrounds ■, neutrals, buffs, 
tans, and grays and grayed -out 
tones of cool colors are used. Then 
by using combinations of warm and 
cool colors in the costume and set 
dressing, the characters stand away 
from the background and are given 
modeling and relief not possible in 
black and white* This same tech- 
nique also serves to concentrate at- 
i cut ion on the principals since it is 
only necessary to reverse this pro- 



r* C. IVES, top, left, pioneer in color 
photography. Center, craftsman pfepar*- 
ing color set. Right, Artist Qroesbeolc 
a*Ocuting "visualization*" of pictured to 
serve as guide for composition and light- 
ing. Below, closeup of Technicolor cam- 
era through which three film negatives 
run at same time. Bottom, and extend- 
ing on opposite page, diagram of process 
by which colors are applied to film by 
sensitizing the emulsion to one color at 
a time. 



PILM BASE. 



ENTIRE EMULSION IS SEN51- 
ftAW EMULSION TlZED TO PRIMARY CO LORS 
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Stephen GOGSSON, art chief at Columbia Studios, conferring with Paul Murphy 
and Lionel Banks on plans for a new motion picture. 



eedure to keep secondary and extra 
players unobtrusive. 

’"The color of a motion picture / 5 ex- 
plains Natalie M, K&lmus, ace colorist 
of the film capital, 4 'is presented to au- 
diences in a highly concentrated manner 
on the small area of a theater screen 
where values not obvious to the glance 
of a casual observer in everyday life be- 
come vastly more pronounced. It falls 
to Ihc colorist to simplify and diminish 
in intensity the small distracting areas 
of color not important to the story or to 
the characters. Also, the colors in a 



particular scene must harmonize with 
i hose in the scenes preceding and fol- 
lowing it/* 

Color balance also must be maintained 
in each individual scene. Color values 
of walls, properties, and set dressing are 
carefully planned to be complementary 
to the important players in the scene as 
well as being in harmony with each other. 
Not only are certain materials tested for 
color but texture as well because certain 
window drapes, for instance, will absorb 
too much light while others will reflect 
too much. 





OVC IS REMOVED 
PROM. TOP a /3 



FIRST 
PRIMARY 
COLOR 

REMAINING % ISStHSUlZED 
TO A SECOND PRIMARY COLOR 
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When a story is ready to be put 
into production, the first step is to 
determine its color key, that is, the 
proper colors that fit the story and 
live people who are to play in it. 
1 f It happens to be a light musicals, 
pastel shades such hs hydrangea 
blues, daffodil yellows, and pinks 
may be used as these suggest gaiety 
and laughter, But for something 
more serious, say, ftn adventure 
story, sepias, marrons, olive and 
bottle green shades tit the mood. 

Color combinations are worked 
out so they build toward a climax* 
Scripts are scanned, too, for big 
moments, possible color highlights, 
where color goes beyond its normal 
function to supply a dramatic wal- 
lop. 

Such a highspot occurred in 
° The Adventures of Robin Hood” 
when King Richard and his fol- 
lowers threw oft their somber black 
cloaks and hoods, revealing the red 
and white Crusaders' tunics and 
(Continued to jxige 128 A) 



I ECHN ICIAMS, top, preparing for single scene 
in Paramount 1 * lh Ebb Tide/ - a Technicolor produc- 
tion, Bottom, Artist Flannery of the Paramount’ 
staff prepares a stetch for Technicolor film, "Men 
with Wings/’ Every step in a color movie must be 
planned carefully and executed with the utmost 
precision. 
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Electric Voice with a Keyboard Really Talks 

a fl . . t 



First machine in the world to create 
speech, an electrical device demonstrated 
recently is operated by pressing keys 
somewhat like those on an old-fashioned 
parlor organ, A skilled operator, by press- 
ing the keys singly or in combination, can 
make the machine carry on a conversation, 
stating facts, asking questions or empha- 
sizing words. Built of apparatus used in 
everyday telephone service, the machine is 
provided with, equipment corresponding to 
the two kinds of speech sound. One kind 
of sound is made by forcing the breath 
through the mouth, past tongue, teeth and 
lips, a sort of hissing employed in pro- 
nouncing s, th and f. In the machine there 
is an electrical hiss, and with some of the 
keys ilie operator can control its quality 
to make those sounds. Other keys make 



Left, tu>o iJicuii iff keyboard* covered tuiJ p*- 
posed. AbdVe, ftur. t diiting machine 

<fS ™ 

the “stop consonants 51 like d„ k and p. 
Another kind of sound, that used in ** 
the vowels, like a, e and o, comes from 
the vocal cords and is very complex ^ , 
and somewhat musical. In the talking 
machine is an electrical source of 
sound corresponding to the vocal 
cords, A pedal permits changing its pitch 
and giving it a rising or falling inflection. 

When the operator wants the sounds made 
by the vocal cords, instead of whispered „ 
sounds or consonants, an arm-rest switch 
is depressed. Then the particular parts of 
this vocalized sound which are wanted are 
created by playing the proper keys. The 
source for this sound is the “relaxation 
oscillator” which gives a saw-toothed 
sound wave in contrast to the smoothly 
rounded wave of a pure musical note. The 
machine, which is called the Voder by its 
creators, Bell T clepho j^e _e ngineers t pro- 
duces tones of a woman or a man at the 
turn of a knob. Bloating of sheep, lowing 
of cattle, grunting of pigs and even the 
rat-a™tat of the woodpecker also can be 
produced by the Voder. _ 





On the 



“Bridge” of the Greatest Sky Clipper 
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Top, radio operator and flight en gin eur; hvh on*. 
forward mu' at roomy sut/mr cockpit. Lott, sky 

etipper in flight and diagram of control room 

On the "bridge 1 ' of the greatest of fly- 
ing boats, Boeing's seyenty-four-pas- 
senger clipper, six officers are intent 
upon the maze of controls and instru- 
ments that surround them. It is a maze 
to you, but in reality it is simple, for the 
pilots have been relieved by navigator, 
radio officer and flight engineer of all 
but manipulation of the flight controls. 
Efficient yet roomy, this supercoekpit 
is twenty-one feet long and nine and 
one-half feet wide: soundproofed, car- 
peted. comfortably furnished to avoid 
fatigue. First and second pilot sit for- 
ward, with dual controls and instru- 
ments: altimeter, air-speed dial, rate of 
climb indicator, turn and bank indica- 
tor, artificial horizon and directional 
gyro. Between these are the gyropilot, 
tachometers, manifold pressure gauges, 
compasses, outside air thermometer. 
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clock, flap position indi- 
cator, gyropilot pressure 
gauges and instrument 
vacuum gauge. At the 
navigator’s station are a 
seven-foot chart table, 
cabinet and instruments. 
There is an overhead tur- 
ret for celestial observa- 
tions and two drift sight 
stations under the wings* 
Opposite the navigator 
sits the radio operator, 
with three transmitters, 
three receivers and the 
radio direction finder* 
Just back of him is the 
flight engineer, responsi- 
ble for the power plants 
and the calculation of 
power and fuel required 
for the flight. Facing the 
engineer is a panel carry- 
ing twenty-six instru- 
ments — tachometers, fuel 
quantity and flow indica- 
tors, oil temperature and 
pressure dials, air-fuel 
ratio indicators, a poten- 
tiometer showing tem- 
perature at two cylinder 
heads and cylinder bases 
of each engine; and, 
among others, an indica- 
tor which would detect 
presence of carbon mon- 
oxide in the heating sys- 
tem and shut it off auto- 
matically. In addition, the 
engineer has individual 
engine and propeller con- 
trols, mixtures and pres- 
sure regulators a nd hand- 
operated emergency fuel 
pumps. One dial shows up 
water in the fuel tanks, 
and there is a power- 
operated fire extinguish- 
ing system, An important 
safety factor is easy ac- 
cess to every motor dur- 
ing flight. Final authority 
is the master, who sits be- 
hind the navigator, corre- 
lating the crew’s functions 
and directing the flight. 



NICS 

Lifelike Radio Robot Speaks , 

Walks and Lights Cigarette 

* 



0 Plant t News, Ltd. 

Left, "SffW'i” /atbet J* remowtdT fe show the complexity of its mecJla 
rtism. Right, the robot lighting ^cigarette far its inventor 

LA * 



After ten years of work, a’S^Lss inventor has Completed a 
lifelike robot seven feet tall and weighing 400 pounds. Con- 
trolled by radio, '“Sabor,” as the robot is christened, walks 
forward, backward or sidewise, and forms words correctly 
with its lips in speaking. The mechanical man will answer 
questions and can light its master’s cigar, i\ 
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Shock- Absorbing Ice Crusher 
Protects Glass Tumbler 



Chopping ice cubes in a glass 
tumbler without chipping or break- 
ing it, a five -pronged crusher ab- 
sorbs all jar with aid of a bronze 
spring inside its wooden handle. 
The prongs are first embedded in 
the ice, then the handle containing 
a hammer is moved up and down 
gently, driving the prongs through 
to crush the cube. Tension of the 
spring placed between hammer and 
prongs dampens the shock and jSre- 
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t i 1 hphonva temperature re- 
port# to central Right, 

lighting smudge pot to siWe 
fruit from frost damage 



AS THE man runs between the trees, the 
1 beam of his flashlight cuts through the 
darkness. The finger of light searches for 
a moment* fiftds what it wants, and stops. 
The man swings open a small box, glances 
at a thermometer within, then moves on, 
running for a telephone pole silhouetted 
against the moonlit sky. 

He jerks from its case a transmitter, 
climbs up the pole and plugs in. 

u Jones calling from station forty-five. 
Temperature twenty- eight and still fall “ 
ingT Then he climbs down, runs to his 
car, and speeds away. 

He is a modern Paul Revere, awakening 
the countryside to war — a war to save 
50,000,000 dollars from the specter of the 
dropping thermometer. Throughout hun- 
dreds of square miles around his speeding 
car are row on row of some of the world s 
finest citrus trees, their branches heavy 

with green fruit — fruit that may be blight- 

4 __ ■ ■ * - v Z _ 



ed before the first ray of sunlight breaks 
the grip of the cold. 

This is the story of an organization 
whose job it is to awaken 10,000 men with- 
in two hours and send them stumbling into 
the night, their sleepy eyes searching for 
smudge pets while their numb fingers 
fumble with flaming torches. 

From early November until the end of 
May the danger of a killing frost is always 
present in the southern California citrus 
belt. In 1935 alone a single frost caused 
$60,000,000 damage. 

To prevent such disasters, growers were 
forced to stay awake night after night, 
watching thermometers and listening to 
frost warnings over the radio. On the ma- 
jority of these nights no frost occurred, 
with the result that the grower wasted the 
entire night and was unable to work the 
following day. 

The situation needed a man with an idea. 



3 4S 




The tna n s n amc wa s Paul Sm it h . Wo r k i n g 
with thi: growers, he organized the Central 
Citrus Protective Association, which cov- 
ers the entire San Gabriel valley. 

That warning message phoned in T>y the 
rider was picked up on one of a bank of 
phones in the office of the Protective Asso- 
ciation, In that little, crowded room twen- 
ty men and girls sit around a “U” table, 
headphones clamped to their ears. In the 
center of the *'U" is Paul Smith. The mes- 
sage from the rider comes to him. Almost 
before the message is completed, Smith 
turns to one of the girls at the table. 

“Call numbers 10G T 107 and 109," he says, 
“and tell them it's twenty -eight and to get 
out of bed and start firing — and do it quick." 

As the girl calls the growers correspond- 
ing to those numbers, Smith turns back to 
his phone to take a message from another 
rider. All along the table tense voices are 
making and answering calls. One grower 



Top f frost fighters gather around flaming smudge pat 
far a momenf's refajrfltiort, jJeJaLU, arousjnt? orchard- 
men with telephone warning of freezing temperature 
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Above t filling fFnii^e pot from 
o it truck. Cent# ft flaming 
smokeleft heater on guard in 
orange grave. Bottom, taking 
point and temperature at 
weather station 

is informed that the tem- 
perature in his vicinity is 
still safe, and that he can 
go back to sleep; another 
is brought from his bed 
with a cheery: 

“Hello, Anderson f frost 
warning calling. Better 
get up, it’s down around 
twenty-eight at your 
grove. Sure I know you 
were up last night, but 
that’s not going to do any 
good tonight. Come on, 
get your pots going / 1 
In another office a man 
bends over a map across 
which runs a maze of cir- 
cles and wavy lines. He 
is a meteorologist* It’s his 
job to calculate the all- 
important relation be- 
tween temperature and 
dew point and to predict 
whether a wind will blow 
away the frost or a sud- 



den temperature rise will make smudg- 
ing unnecessary* He makes a final check 
of his map, and reaches for his overcoat 
and gloves. Two miles away in the center 
of a grove is a “key station” where a re- 
cording thermometer, a barograph, and a 
wet-bulb thermometer will give data for 
his next prediction* 

Before he leaves the room, he snaps on 
the short-wave radio, From the regional 
offices of the U. S. Weather Bureau come 
the latest data collected by stations strung 
over an area of half a million square 
miles, from ships at sea, and lonely ob- 
servers on mountain tops. An observa- 
tion made on a tramp steamer in the Pa- 
cific and that made in a grove are both 
part of the same vast organization with 
which human ingenuity is fighting the icy 
fingers of frost that reach for those bil- 
lions of lemons, oranges and grapefruit. 

At the key station, the weather man 
the reading and plugs in a phone. 

He is instantly connected 
with the central office. 

“Cole calling from key 
station number four. 
Looks bad. Dew point is 
still around twenty-five. 
There’s some wind due 
from the north, but it 
won't be here before 
dawn. It looks like a 
whole night of it.” 

Smith turns to the op- 
erators around the table. 
“It’s everybody out 
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Top, Paul Smith at “nerve center'* of 
modem Paul Reveres, where two dozen 
telephones speed frost warnings to cit- 
rus growers. Below, taking ■OflC of thou- 
sands of nightly thermometer readings . 
and an aiKnuc of Homing smudge pots 



again tonight/' ho says. “And the cold won't 
break until morning / 1 

The buzzers sound even faster now. There are 
no longer cheery remarks to the men called from 
their beds* There is no time for that. Two thou^ 
sand growers must bo contacted, and no call 
must be delayed when the mercury is falling to 
the point which means ruin and poverty. 

The riders speed through the groves. The 
tocsins from that office go out unceasingly. The 
hours drag on. The temperature falls. The dew 
point is unchanged. If the dew point rises, the 



frost danger is less, for when dew 
forms* heat Is released and the 
temperature decline is retarded. 
But when the dew point is below 
the frost point, the release of heat 
conics too late. 

Coffee is served to the group 
around the table. They reach for ■ 
the cups without looking away 
from the lists before them. Out 
in the groves women are serving 
coffee to men whose faces arc * 
{Cqntirmcjd to page 132 A) 
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short-wave radio to trou- 
ble shooters is possible 
under the recent alloca- 
tion of ultra-high fre- 
quencies by the Federal 
Communications com- 
mission to organizations 
established for relief pur- 
poses,, persons in remote 
locations, and public util- 



Smgle-Rtmner Sled. 
Adds Ski Thrills 
to Coasting 

More speed and greater 
thrills are possible with a 
sled riding on a single ski 
instead of the usual dou- 
ble runners* It is steered 
by rolling the body to the 
left or right. Hails on the 
sides of the platform give 
the rider constant control. 
Weighing only fourteen 
pounds, the sled is easily 
handled. 



tt-' j r1.J4jiu.vv pf ait lirteir liefotu its hiffh wing pa-vjst' Jit? El'S urt Uiifltsfrufteii 

CiirU? of ground, and tricycle gear beeps plane dtt lane l beet when it lands 



Affording better visibility for sightseeing, a high-wing 
airplane announced by Doug las carries sixteen passengers. 
It is equipped with the tricycle landing gear, adapted from 
its bigger brother, the “DC-4," With a strong keel along the 
bottom of the ship, it can land without its wheels in an 
emergency with safety. It is sixty feet 
long and has a wmgspread of seventy-eight 
feet. On two 850 -horsepower engines, the 
‘'DC-5" can cruise 169 miles an hour. 



Radios for Power-Line Trucks 
Speed Up Trouble footing: f 

Short-wave radio is nelpinft trouble 
shooters, those mmutemen of tne power 
lines, to speed up answers to emergency 
calls. One power company is operating 



thirty -five trucks equipped with radio sets 
receiving orders sent over a 150 -watt 
transmitter. Another company uses a fifty - 
watt transmitter to contact trucks and cars. 
As soon as an emergency is reported to the 
service station a dispatcher notifies the 
truck closest to the trouble and instructs 
the crew to proceed to the scene. Two su- 
pervisors 5 cars also have transmitters, and 
in case of serious breakdown, the super- 



Hand rails give a strong safety grip far balancing the 
. % $rRgie-‘Tttnner sled an a fast ride daumfiiii f 
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High- Wing Transport Plane 
Has Visibility for Sightseers 






visor answering the call 
reports progress being 
made and also orders any 
additional equipment 
needed. The extension of 
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Plants Grown without Sun or Soil Test Light 
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Mysteries of the effect 
of light on plant growth 
are being unraveled by 
“incubator tomatoes” 
raised from seeds without 
sun or soil* In the experi- 
ments, which are being 
conducted at Smithsonian 
Institution, cTTefnttally^ 
treated solutions and ar- 
tificial light take the place 
of soil and sun to “pick to 
pieces” that which we 
know as light. The plants 
are submitted to tests un- 
der lights rich in different 
ors, some red, some 
blue, and so on* , L / 

Detector Sees 
Shadow Cast by 
Poison Vapor 



So sensitive that it can 
“see” one part of mercury 
_ vapor in one billion parts 
of air, a fume detector 
just developed reacts in* 
^^stantly to the “shadow” of 
the poisonous vapor. 
/ J Mercury emits a blue and 
3 ultraviolet light* A lamp 
In the detector emits these 
same rays, and when sam- 
ples of air being tested 
are sucked into the unit, 
i any mercury vapor in the 
i air will absorb the light 
(and cast a shadow on a 
>hotoeiectrie lube. Since 
jthe amount of mercury in 
the air is proportional to 
the shadow, the apparatus 
can measure the vapor* 

H 1*1*1% 



Tofs ¥ lighting a SOO^vatt lamp i"n an apparatus l/iaf giv£s various intensi* 

tits for the growing plants; bottom „ examining some tomato plants 



Soft Metal Frames Bind Miniature Film for Projection on Screen 



Tape and adhesives are eliminated in the use of soft metal > 
frames for binding thirty -five -millimeter negatives for projec- 
tion* The film is simply sandwiched between the tw T o glass plates 
and the aluminum edges of the frame are folded over with the 
fingers. These frames can be used repeatedly to bind other neg- 
atives, folding again and again without quacking the metaL 
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tower man frequently' averts such 
a threatened crash. Sometimes, 
though, when the pilot has his 
radio snapped off or when his 
wheels remain folded in spite of 
his efforts, the plane comes in 
and skids and plows its way to a 
stop. Occasionally ;t crushes, its 
motor tears loose, and the light- 
ened plane bounces as high as 
the hangars, somersaulting in the 
air before landing on its back. 

Military flying is far more haz- 
ardous than civil aeronautics but 
accidents are surprisingly few in 
view of the tremendous number # 
of hours that pilots spend in the 
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one sharp look at 
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, YXftTH one sharp look at the 
J plane settling for a landing 

the dispatcher in the airdromes 
control tower hastily reached for 
’’ his radio phone, 

“Johnson in BC-h Get your 
wheels down! Youi - wheels arc 
up! Get your wheels down before 
landing E" 

The oncoming plane faltered 
{ * and then zoomed upward as the 
-voice of its pilot came in over the 
loud speaker* ''The wheel gear 
must he stuck. It's wound down 
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*1 and the indicator shows the wheels 



arc down* I'll try it again a couple 
of times* Check me as I fly over 
\ A '-' the tower,'" 

Watching, the dispatcher saw 
the wheels finally unfold from the 
wing and lock in position* Then 
he cleared the plane for its land- 
ing. From his position high above 
the military airport the vigilant 



Left, demonstrating hew fire ax ijt 
uin/ far brtmhiniz into engine com- 
pertinent, ‘‘crash u-svon'' 

drawing up in front of bombing 
plane in lire practice drill 
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an airdrome 
here bomber*, ob- 



servation planes, and at- 
tack planes engage in 
daily maneuvers there are 
several hundred flights 
every day with the total 
sometimes rising to 600 
take-offs and landings in 
twenty -four hours, 

Often as not when an 
accident happens at the 
field the towerman sees it 
coming. If it is at a far comer of the 
great airport he will be on the phone, 
ringing for the “crash wagon” and am- 
bulance to get out to the scene, even be- 
fore the plane hits the ground. That’s 
because the men on lower duty, used to 
judging landMg speeds and angles, can 
sense something wrong before a 
crash takes place. If a plane 
loses hying speed too high above 
the landing mat and its wings 
start to wobble, there is not 









Directing bombing plane to parking place. Bottom of 
puff, crash ere UJ member in papa” sail dem- 
onstrating of spear for ripping away skin of 

plane fuselage to rescue fliers 



much chance that the pilot will be able to 
pull out safely. 

Even if the pilot is uninjured ho barely 
has time to unsnap his safety belt 
before the crash wagon slides to a 
t ■ stop beside the wreck. Equipped 
r, with every kind of fire- fighting 
device and with emergency tools 
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for smashing into closed cockpits, the red eighty-five- 
mile per hour truck stands parked at the side of the 
field night and day. Its crew of two trained men may 
do nothing for weeks except keep the engine hot for 
instant starting and an "eagle eye pn.-fhe planes maneu- 
vering around tfcp ffeld, dr they may respond to several 
crashes in one day, 

The worst kind of crash is one with, a five and with an 
injured man inside the plane. Then one of the crash 
crew pulls on the "hot papa"' suit, asbestos clothing in- 
side of which he can walk through the hottest gasoline 
flames to rescue a disabled flier. Flares and ammuni- 
tion inside the plane are apt to explode from the heat 
yet rescue work must be done calmly. There is no time 
to waste fumbling with a jammed cockpit cowling and 
the rescue man may rush in on the plane, rip the dural 
sheathing away with a special lance, and fight his way 
to the pilot, A burning plane is fought down-wind, a 
blanket of freezing carbon dioxide being laid dowm 
first , followed by foam He solution to prevent a flashback. 

Once an observation plane was getting up to flying 
speed on the take-off when one of its landing flares 
broke loose and caught in the tad skid. On fire, the 
fiercely burning flare enveloped the tail group in flames. 
The pilot knew that the fire would spread forward as 
soon as he slowed down, yet it would be suicide for him 
to take off. Using the brakes as hard as he dared, he 
slowed to a stop. By then the flames were eating for- 
ward and he barely had time to jump away. The crash 
wagon arrived just as he hit the ground and the crash 

crew saved the motor, low- 
er wings, and fuel, supply. 
The gasoline supply does 
not always catch afire in a 
crash, When an attack 
plane turned over because 



Left, €i hot papa” holding iarfron- 
dioxide t hr oufer for tjunnehing 

flames. Below, attaching disabled 
plane to truck before hauling the 
ship off the held 
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its wheels locked as it was landing, streams 
of gasoline started pouring down the sides 
of the plane and one of the crash crew was 
saturated with the fuel as he tore away 
at the cowling to rescue the men inside* 
Fire might have started any second and 
the other crash man stood by with the 
carbon -dioxide thrower in his hands, ready 
to smother the first leap of flames* 

Many bad crashes happen away from the 
field in mountainous areas where there are 
nO landing places* “If engine failure dis- 
ables a plane its crew may have to jump 
for their lives. Right now there are a 
number of wrecked military planes high in 
the mountains, too far from trails or roads 
to be salvaged. All that the salvage crew 
can do in such a case is to rescue the ma- 
chine guns and ammunition and then com- 
pletely hide the wreck with brush so that 
it w^on’t be sighted from the air and re- 
ported as another crash. 

March Field’s ponderous six- wheel- 
drive salvage truck can be driven into 
surprisingly difficult spots to salvage a 
plane or repair it so that it can fly again* 
On one trip the truck may be driven into 
Utah and then across twenty miles or more 
of open desert to reach the scene of a 
forced landing. Another time the truck 
may be able lo crawl to within half a mile 
of a wreck high in the Sierra Nevada 
mountains. Trees are cut down to open a 
pathway and then the plane is hauled 
down, over tjne snowbanks to the truck 
w T ith a long block amd tackle. 

When his motor conked out too far from 



an airport one pilot made a perfect land-^i 
ing in a city dump. He got down all right 
but he couldn't get up again and the sal- 
vage truck made a ItHJ-mile trip to the spot 
to remove the wings and low the fuselage 
out to a field large enough for a take-off. 
Another time two fliers lost in a snow- 
storm at night thought they spotted an 
emergency field alongside an airways bea- 
con and they landed in what turned out to 




Top T uhafOiT resfJj 1 for rescue work. Bottom, 

grapnel that may bo slammed Iff t* air piano wing 

or tail when piano be moved quickly in em?r 

gency. A true A hooked to the grapnel Cftfl drag the 



plane away, thus-^tiding in rtfCdt of the fliers ^ 
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Light for Electric Shaver 
Attaches to Any Make 

Headlights for 
electric razors are 
the latest eonven- 
fence for the man 
in the family* A 
small electric lamp 
that “rides” the 

shaver throws a bright beam of light just 
where it is needed, directly in the path of 
the cutting head. The lamp plugs in be- 
tween the shaver and its connecting cord. 



Two-Hundred-Pound Wrench 
Turns Huge Hinge Nut 

When a machinist is called to tighten one 
of the big hinge nuts for Chicago's new 
lock gates, he takes along a giant end 
wrench weighing about 200 pounds* The 

.p pea ranee .resembling a canal 



lock, in appeal--.-, . 



Mailing long putt GA carpeted alley of nrui bowl-goli 
game* uufA hood pin instead of a cup as target 



Golf clubs swing all winter on green- 
carpeted bowling alleys in a recently in- 
troduced game in which the golf ball re- 
places the bowling ball* and featherweigh 
pins are toppled by accurate p r.ts. Score: 
are made the same as in bowling. 



Radio "Ear” for Blind Flying 
Tells Pilot His Position 



With the newly developed "marker re- 
ceiver'’ installed in his cockpit, an air pilot 
is given a tone or visual signal that teller 
him his position over one of the beacon) 
stations on his route, The signal is auto-, 
matic, and in effect creates 0 tv;iil of itulicp 
“landmarks” that orient the 1 ■ 1 1 • » • whe^ 
flying blind. These beacon stations trans- 
mit “marker’ 1 signals in fan or cum.— shaped: 
pattern directly overhead* on n frequency' 
seventy -five mill lease voles per seconjt ~ 



A wrench taller than himself presents a problem to 

the workman who moite* if from e^e jot to another 
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er, and will also seal the 
harbor so the river does 
not reverse after a storm 
and pollute the city's 
source of drinking water. 



Eye Tester for Auto 
Headlights Runs 
on a Trestle ^ 

Automobiles must have 
good “eyes/* and to make 
certain the new cars gtt 
out with efficient headA 
lights one car jjmmifac*. 
turer uses"1Jrfoptical test 
system. The tester is 
mounted on a lGD-foot 
trestle operated by puTt 
chains. Rays of the head- 
lights of each new car are £ Rolling on the inside rim as a giant easy-rolling wheel 
focused through a con- j turns, a container capable of carrying big loads forms a new 
denser lens upon individ“^._kmd of wheelbarrow. The container always stays right side 
ual screens bearing an t4 xiLj up. Handles attached to the barrow make the vehicle easy 
for centering the light, to operate, one man being able to push it fully loaded. 






Hauling hcai-y foot! rn nS it r oils easily bji inside track of big 

Whmtl. T he borrow flfwlqjj rejrrtiin.'. right A l(tt Up 



Clumps for Carpenter’s Horse 
Hold without Nailing 

Nails arc not needed to assemble two 



Send return postage to our Bureau of In- 
formation to learn the name of the maker 
of any device described in this magazine* 



Pulling fftf optical tester on its hundred-foot trestle 
into position for focusing car headlights 



jutting out into a harbor 
in Lake Michigan, is be- 
ing built to control diver- 
sion of water from the 
lake into the Chicago riv- 
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Barrow Inside Giant Wheel 
Carries Large Loads Easily 
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GROOMING 



By 

Roderick M. Grant 

I NTO the Chicago ter- 
minal glides the stain- 
less steel Aeolus, dusty 
and panting from its 1 41- 
mile sprint from the Twin 
Cities at an average of 
sixty-six miles an hour. 
A long haul and a fast one 
for any iron horse. 

The engineer leans from 
the cab to get his orders. 

“Take her out to the 
yards for a quick turn/ 1 
he \s told. “She is pulling 
the "Zephyr' on a tept run 
to Denver tonight.” 

One hour hi clean, the 
firebox, take on Fuel, wa- 
ter, sand. A quick in- 
spection. Then back to 
the Union Station and off 
for Denver at a mile a 

I eft, ifhatwtiftg Cinder* t ram l r ra ■ 
der the xtaek trl the end a/ « 
nfsiM’s run, Betouf, shutting 
and rahtni: the fireba* clean 
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Just in from Afmneapo^, (Vp, stibmifs inip^cfion &_v electricians and mt ehunicf 

in Chicago yard while fire ts ik pulUJ." Note ash buckets in adjoining track 



minute. Nine hundred sixty minutes to go 
1,039 miles, Minneapolis to Chicago to 
Denver, 1,4S0 miles with one hour's rest. 
Ten years ago they’d have told you it 
was impossible. No steam engine could do 
it, Why* it took two or three changes of 
engines between Chicago and Denver. 

Well, the Aeolus did it. How? The fore- 
man of the roundhouse in Chicago’ s Bur- 
lington railroad yards explains: 

“They could have done it years ago. 
They just didn’t have the nerve. The steam 
locomotive has always had plenty of speed 
and power. But TO tell you what keeps it 
pounding the rails on longer runs today — 
roller bearings and packed lubrication ” 
The old picture of the grimy engineer 
poking the two “foot spout of an oilcan into 
the elbows of his engine is now obsolete. 
They don T t do it that way, The streamline 



Aeolus, much the same old horse under its 
stainless-steel shrouding, could go 1,475 
miles without seeing an oilcan. But don't 
think for a minute that locomotives ramble 
along day after day with no more than a 
trip to the coal chute and water tower and 
an occasional dumping of the ashpan. 
There’s a daily ritual of inspection and 
testing and cleaning that involves hun- 
dreds of operations. 

Any ordinary horse could expect a night's 
rest after a day on the milk- wagon route. 
But not the iron horse. From the moment 
No, 5624 eases under the coal tower in the 
Western avenue yard at Chicago after her 
overnight trip from Minneapolis until she 
emerges sleek and snorting under a 250- 
pound head of steam to start the north- 
bound run with the nineteen cars of the 
North Coast Limited, there’s never a pause. 
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"Heavy" repairs occasionally include torch work on the etcher 
screw, which delivers coal from tender to locomotive firebox 



stoker coal are carried, and the 
chute drops a hit of coarse coal at 
the last for hand-firing to start 
the fire. 

A few yards down the track a 
lever on the side of the engine is 
thrown and the ash pan is dumped 
into huge buckets in the pit be- 
tween the rails* Shaker and poker 
clean out every remnant of fire 
from the firebox and a hose flushes 
the pan and drenches the ashpit. 

On down the line the washers 
take over. From spray guns car- 
ried over the shoulder they shoot 
a mixture of light oil and hot wa- 
ter and air under pressure, wash- 
ing the grit and dust of the road 
from the engine, from stack to 
coupler. Meanwhile steam and 
water are blown from the bottom 
of the boiler, carrying out any 
sediment that may have settled. 
The amber headlight gets a good 
polishing, then the nose of the lo- 
comotive is swung open and any 
soot and cijiders that have settled 
under the stack are shoveled out* 




No, 5624 is last in the morning parade to 
the Burlington railroad’s roundhouse. At 
the water tower the engineer clambers 
down, takes a final look around for parts 
needing repairs and makes out his report 
of engine condition while the hostler takes 
over the locomotive. From the en- 
gineer’s report and subsequent 
findings of engine inspectors, the 
roundhouse foreman determines 
what repairs are needed beyond the 
regular daily regimen, 

Down the inspection track the 
procession moves like cars on a 
production line. No. 4002 of the 
"Blackhawk,” in from the early trip 
from Minneapolis; No. 3001, the 
“Fast Mail”; No. 3012, which 
brought the “Ak-Sar-Ben" from 
Omaha; No. 7010 of the “Empire 
Builder,” from the Twin Cities, and 
finally No. 5624 of the North Coast 
Limited. The hostler fills the 
18 s 0Q0-gallon water tank in the 
tender, then moves her along to the 
next tower for sand and coal. 
Twenty-four tons of bituminous 



All spic and *span, the engine 
ambles another few yards nearer the stable 
and submits to the thump test. The hostler 
levels off the rods on one side of the engine 
to “dead center"; on the other side an in- 
spector holds a caliper at various points on 
the driving rod and crank arm to measure 






Before entering roundhouse t entire locomotive it hethed with 
mixture of fiat water t oil and air from spray £tin 




hours, if not overworked. In cold weather, ' ■ 
however, the pressure may drop loo low 
for work within an hour nnd a half* 

Now for "the works " An electrician 
tests dynamo* lights, everything electrical, 
and changes the tapes on which a contin- 
uous log of the engine’s speed has been re- „ * ' 

corded. A boiler washer blows her down, 
and inspectors go over every valve and ■ 
connection for steam leaks, they inspect 
the gauge cock and water glass and clean ^ 
them out, they dive Into the pit to make 
any necessary repairs from below* Ham- 
(Continued to page 130A> 
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the jump when the hos- 
tier, setting brakes hard, 
gives it a "‘thump’' of 
steam- If the caliper 
shows more than r: k«inch 
slack, there’s shop work 
to he done. Today, for 
example, No* 5621 shows 
too much wear on the 
shoe that carries the main 
rod, and the inspector 
jots an order on the re- 
port to remove- the .shoe 
for tinning. 

At last No. 5G24 is ready 
for a rest* She glides 
down to the turntable and 
noses into her stall in the round- 
house. Here it is eleven o’clock, 
she had her last bite of coal before 
she pulled into the downtown de- 
pot, two hours ago; the (ire has 
long since been dumped, yet she 
still has steam up* How long can 
she keep up a working head? Five 
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With the firt out 6ut the temperature still 210 de* 
tfrcFs t inspector tabes a look inside firebox + tap. 
Right, sanity crane empties ash bucket front track 
pit. Left t taking on a fresh supply of sand 

» i . . * . 
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Refrigerator Used as Oven 
for Heat-Treatment Tests 



ing was recorded. Tests included flying 
passes, where the vehicle traveled at con- 
stant speed throughout the maneuver, and< 
accelerative passes* in which the passing 
driver started at the same speed as the vBvj' 
hide ahead of him. Forced and voluntary 
returns to the right-hand side of the road*, 
also were checked, J S 

-i 

Lead Foil Built into Toe of Shoe' 
Aids in X-Ray 'Fitting 

rn 1 /L 

To assure accu- 
rate and comfort- 
able fitting of 

shoes, an inventor uj & Sj/y, 
has patented a 

the shoe to cast a 

shadow in the X-ray fitting machine. The 
lead foil is placed across the toe of the 
shoe, and if the wearer's toes extend be- 
yond the oblong shadow seen over the 
X-rav, $ie sfrioe is top short 



Automatic Home-Movie Till er 
, q jSaves^Timj^ Ends Splicing 

Eliminating printed titles and the bur- 
densome job of setting up individual let- 
ters and numerals, an automatic titling 
machine for amateur mo i vie makers is on 
the market, It is capable of setting up three 
rows of letters of twelve characters each. 
Thirty-six small wheels, each operating a 



Using an electric refrigeratar far an avert in putting 

electric coils and rrtSu/of ion fa A eat t«ffi 



If a refrigerator keeps heat out, it should 
also keep heat in. On that basis several 
discontinued models of electric refrig- 
erators have been converted into auto- 
matic temperature -regulating ovens in the 
West inghouse R esearch Laboratories to 
test varnisKes and insulating materials un- 
der high temperatures. Electric coils and 
windings are put in the “refrigerator 
ovens 11 ' for accelerated aging tests. 



Cars Passing at Fifty Require 
1,000 Feet and Ten Seconds 

Average drivers need 1.000 feet of road 
distance and ten seconds in time to pass 
the car ahead, traveling at fifty miles per 
hour. At thirty miles, cars require from 
450 to 650 feet. This was learned in tests 
made by Yalu. University scienti sts to de- 
termine proper sight distances winch will 
help engineers in designing highways of 
the future. With cameras and a stop watch, 
passing cars were photographed to meas- 
ure distances, and the time taken for pass- 



Titfe* fAatvn instty ££ {»>> automatic macAirte 

jr\ useful to home niaVii T '• 
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ribbon of forty-two characters* 
afford a total of 1,512 letters that 
fall into place automatically at the 
touch of the finger. On each rib- 
bon a complete alpha bet, numbers 
from zero to nine and all punctu- 
ation marks, stand out in brilliant 
white against a dead-black back- 
ground. The tiller is pocket size 
and can be used with any make of 
movie camera, eight or sixteen 
millimeter machines. Important 
also is the fact that the usual splic- 
ing and film rearranging are elim- 
inated, since the movie maker, 
having finished shooting a scene, 
sets up an appropriate title on the 
spot* photographs it by holding 
the camera in one hand and the 
automatic tiller in the other. The 
title is recorded at once in its 
proper position in the film. 

k !‘j^ 

Insulation Is Sprayed 
on Wall Like Paint 

Sprayed on like paint* a new 
insulating material builds a 
^blanket" on the wall to give pro- 
tection against cold or heat. Made 
in dry flake form, which is fire- 
proof* the Insulation unites with 
an atomized adhesive as it leaves 
the spray gun. It can be applied to 
any surface such as wood, metal 
or concrete, in any thickness* 







Wif/j and pontons twisted by Crashing into the tfuftr* 

fnn;vf plane is saved from a watery jrai/e by rescue ship 



Target Planes Saved from Sea 
When Hit by Navy Gunners 




Spraying insulating material with special gun , 



Atomised adhesive holds it on the tpaH 

AjjlAsftAAz ) „ rfJUbUZ U? 



Small seaplanes* called “queen bees" by 
the British Royal Air Force* are used as 
targets for anti-aircraft gunners of the 
British navy. They carry no pilots, being 
catapulted from the “mother*" ship and 
controlled by wireless when in the air* 
Their motions, simulating actual conditions 
of an ah attack, make them ideal for gun 
practice. Since the target plane carries 
costly wireless equipment and motors, a 
rescue ship is always ready to pick it up 
when it is brought down. 



C[Nam es and addresses of manufacturers 
and dealers in articles described in this 
magazine will be furnished by our Bureau 
of Information upon request accompanied 
by stamped, self-addressed envelope. 

o , . J 
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He re is how the "air Una under gloss” wilt appear to the victors at the Golden Gate Exposition Ofl Son Francisco bay. Clipper planes wdl land and take art in 
the lee of Treasure island and receive pVmrhaatM m this Halt of Air Transportation, Spectators will view all operations through Situs panels* as shown here 




i 








Treasure Inland, San F rand sea' 1 * 
municipal a (VjJdrf, a.v rf wilt appear 
CaMcn Gate Exposition in 
oDir. Pan A merican will i( $ 

clippers iin the island 



have, Philippine clipper taxiing aft 
Treasure Island against -a back?; round 
til Golden date Exposition butidmES- 
Clipper ships of Pan A merian Airways 
wilt 6«ic jjtfrr J tj ra'rt iy f Prt r exposition. 
Left , Hall of Atr Transportation where 
American will put its entire traps* 
air base under glass* This 
shows a clipper bang hauled 
of the water on a cradle for its, 
overhaul in the building 
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Windmill Goes for ‘Swing’ 
but It’s a Camera Trick 




Bending the enlarging paper during Mpo.iurfi pro- 
duced this ’“windy*' picture of a JVfuJ Jersey windmill 



Looks like a stiff wind blowing over this 
New Jersey farm, doesn’t it? But this isn't 
one of those hurricane pictures- It was a 
nice day, and the backbone of that wind- 
mill was perfectly straight. The trick is 
done in the photographer’s darkroom, sim- 
ply by holding the enlarging paper in a 
curved position while exposing it, 

H r 

Safety Overshoes on Auto Tires 

in Spring 

Like many folks, 
automobile tires 
are wearing over- 
shoes for safety in 
winter. When 
spring comes, these 
encumbrances are 
unwanted and un- 
necessary, The 
overshoes are not 
slipped over tires, 



Atjb Removed 

QGi'y 




but are built into the treads. They consist 
of hundreds of deep, sharp, rubber winter- 
traction lugs which provide safe driving by 
gripping into slush and snow jjust as a trac- 
tor does. In the spring, the tires are taken 
to the dealer* who buffs off the lugs, leav- 
ing a brand new tread that has never 
touched the ground. This new tread* how- 
ever* is not intended to replace the clealed- 
type of passenger-car tire for regular driv- 
ing on soft, unpaved roads. 
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Brake Gauge "Tailors” Drum 



and Shoe to Exact Size 



Brake-drum gauge* shoe gauge and 
grinder are combined in a precision tool 
just introduced to the garage trade. Oper- 
ating on direct or alternating current, it 
tailors the lining to the exact drum size 
while the brake shoes are in position on 
the car. Its micrometer gauge checks the 
wear on different parts of the brake and 
permits adjustments directly on the axle. 
The drum micrometer* calibrated in thou- 
sandths of an inch* first takes its reading 
and then is transferred to the grinding 
unit, locked to the correct size. 





tfiiswrins brake drum, bfJouf, irncf grinding £9 exact 
f«i£c with the combination gauge and grinder 



With the combination gauge and grinder 

O^UAAtM' Crtjs 
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Torpedo Antenna “Sprays” Television Picture 







From a unique dual antenna 
atop the Empire State building, 
1,200 feel above the streets of New 
York, go pictures and sound to the 
television audience of the metro- 
politan area. The scenes are 
“sprayed 11 from torpedo-like ob- 
jects pointing in four direct ions ; 
words and music emanate from a 
newly designed type of doublet 
which doubles back on itself, four 
together forming a loop above the 
torpedo antennas. This equipment 
was engineered to fill the need for 
antennas capable of transmitting 
television signals “flat/ 1 or with- 
out peaks, over a thirty -megacycle 
band, Actually it can accommo- 
date six times the band width 
necessary for present television 
standards* Its electrical measure- 
ments as precise as the specifica- 
tions of a fine watch, the torpedo- 
and-loop antenna must withstand 
the- rigpr§ of weather on its diigh 
perch, and the installation includes 
both a lightning rod and heating 
units to prevent ,^ce formation, 









Installing television antenna on Empire State building r and fin- 
ighed unit* Sound radiates from loop „ pictures from "forpidoti* 1 



Lighted Motion Sign on Automobile Uses Wind Power 
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Kept in motion by an air-wheel operated 
by the wind, an illuminated sign has been * 
developed for use on the top of delivery 
vehicles. The sign is painted on an endless 
strip of translucent celluloid about eight 
Inches wide, and is carried on two vertical 
rollers about two inches in diameter, An 
aii - wheel twelve inches across catches the 
breeze and converts it into rotary 
to drive the forward roller. Thus 
an ever changing message is presented on 
either side of the automobile. Three elec- 
tric lights in the base of the sign, placed 
between opposite sides of the endless belt, 

- give all the illumination needed both night 
and day. All moving parts have anti- 
friction bearings. 



Moving fi|fi mounffd on attic and luo Uictu'S sJuHtifjijij 
the three lights and how a trrwheel Icjirii the belt 

A f { a -v f L 
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4 If all the energy in a gallon of gasoline 
were converted into work it could lift a 
46 0-million -pound building two and one« 
half inches, ^ 

_A* M C. . 
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“Crank-and-Pedal” Tricycle 
Has Standing Room Only 



-a 

j 
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lor food. The bottom unit, which is not 
heated and is insulated from the upper 
section, can be used for food and utensils. 
There are optional heating elements for 
110- volt, twelve- volt and six -volt circuits, 
and chemical heat is also available. 

4 i t 

Electric Jack'in-Box Platform 
Lifts Workmen into Dome 

Maintenance and repair work on the 
lofty Rotunda of The Ford Motor company, 
at Dearborn, Mieh +J posed a difficult prob- 
lem which has been solved by a “jack-in- 
t Hu- 1 box platform for workmen. The tele- 
scoping platform, consisting of eight alu- 
minum frames, rises by electric power from 
a base height of eight feet nine inches to a 
top forty -six feet above the floor. The mo- 
tor, mounted at the base, Is controlled by 
push buttons on the railing of the working 
stage, which extends outward to give easy 
access to the murals and electric lights 
around the walk Originally the Ford 
building at Chicago's Century of Progress 
Exposition, the Rotunda was moved to its 



Treading pn pedal 
and there is an 



boards drives tht& uniQiK tricycle. present pel Jp.finent lot'll t i „ 

extra pull in hand-turned crank 
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You ride standing up on the novel three- 
wheeled vehicle invented by a Statesville, 
^R_£L, man. Either foot or haT^f-power, or 
both, can be used to propel this tricycle. 
As the rider shifts his weight from one 
pedal board to the other, a ratchet aftacher i 
to the single front wheel pulls the wheel 
over. Meanwhile the other pedal is al- 
lowed to rise, and a spring winds the ^pp< 
site ratchet back on the wheel. There 
reserve power in the hand-turned sprock- 
et connected by chain to the front wheel. 

mi-, 

Electric Lunch Box for Worker 
Heats in Fifteen Minutes 

In a thermostat- 
ically controlled 
electric lunch box 
a workman can 
carry a full meal 
to be heated at 
noon by plugging 
in on any conven- 
ient circuit. It takes about fifteen minuies- 
to warm up a complete luncheon. The top 
unit has three removable aluminum cups 



Electric platform extended tv full height far cleaning 
Ford ftvtunda, and, inset, retracted into base 
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ONE BETTER 



/^\UT in California, where the huge 
W. Atlee Burpee Florada le seed farm 
offers in "midsummer the Breathtaking 
spectacle of a thousand acres of flowers / 
bursting into bloom at once, two- score men 
and women in overalls crawled on their 
hands and knees up and down the rows of 
forty acres of marigolds, As each crawler 
came to a new plant, he plucked a leaf, 
crushed it and sniffed t then tossed it aside. 

These antics continued for almost two 
days, when one young worker dashed for 
the farmhouse, waving a sprig of marigold 
leaves and shouting, *Tvc found it, a mari- 
gold without odor.” 

The occasion goes down in 
seedmervs annals as the “great 
Burpee smelling bee .' 1 It was 
inspired by David Burpee, 
head of the seed house, whose 
ambition was to trick nature 
into originating a marigold 
without the rancid odor of Fen - 



David Burpee , above, trfirtf osmotcope to detect faintest odor w if any, in foliate of m&rigoIdXr Bottom, 
experimental tvorh with Bowers involves hooding promising plants to prevent Oratt-polUnation 
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Top „ .fioe-et peas almost ihiul- 
dtr high. Right, “pinkie blood" 
strain of sweet pea compared 
with ordinary variety 

sive to so many people. 

Mr. Burpee knew that it 
he could find one odorless 
marigold plant among the 

600.000 on his farm, he 
could breed an entirely 
new strain. But he had to 
have the one plant, a sport 
or mutation, without the 
little white oil glands in 
the leaves. Only nature 
could give him that T and 
he knew that only once in 

900.000 plants did nature 

throw a mutation. This explains the re- 
joicing when the odorless mangold was 
discovered. Before long, the joy was dou- 
bled. A missionary in the interior of 
China sent Mr. Burpee two dozen seeds 
of a new marigold he had discovered. It, 
too, was entirely odorless. Thus the hy- 
bridizers had two chances to rebuild the 
marigold, and in five years, they and 
breeders of four other flower seed farms, 
who availed themselves of the new stock, 
changed the marigold from a social out- 
cast in the garden to a reigning favorite. 

These two events, the finding of a mu- 
tation in a seedman’s garden, and the dis- 
covery of the amateur seed hunter, illus- 
trate two of three main methods by which 
science is constantly outwitting nature 
to improve flowers and vegetables. Na- 
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lure is careless, an 
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the highly bred plants 
upon which we depend for color and fra- 
grance or for food [have a tendency to re- 
vert to type. It is fe never-ending struggle 
to build them up. Until recently plant 
builders were dependent upon seed safaris 
for breeding stock with which to work. 
Within the last five years they have dis- 
covered new methods of “shocking” plants 
to change their chromosome set-up, there- 
by increasing the probability of mutations 
a thousandfold, Some of the tricks they 
play on nature read like magic. 

For decades, seed hunters sought a nas- 
turtium with a better smell. Finally, to his 
amazement, ‘'Uncle John” 
Bodger, head of the 
Bpdger seed farms, dis- 
co vered a bouquet of 
double, yellow, sweet- 
scented nasturtiums on 
the table in his niece's 
home at ET Monte, Calif. 
His niece said a Mexican 
woman had given them 
to her. 

The Mexican woman 
said she had received the 
seeds from a friend who 
got them in a garden in a 
town in Mexico, Mr, 
Bodger caught the first 
train for the town. But 



Muslin cages inclost caltn^ufa plants, the seed of 
which wilt be saved and grown for future inspection 





Top., hand- pollinating giant petunias. Center , treofinf plants 
with chemical extract. Bottom, growing p«dt for seed 
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standing plant breeders of the coun- 
try, had gathered a handful of .seed 
of the double golden sweet-scented 
nasturtium in the Mexican woman’s 
garden. From these the Bodgers 
grew the first ^Golden Gleams/' 
which later gave their douhlencss 
and their sweet odor to nasturtiums 
of all colors. 

The Bodgers and the Bur pees are 
great rivals. When the Bodgers 
scooped the world on the first 
"Golden Gleam" nasturtiums, the 
Burpees looked for ways to even 
the score. Before long their gar- 

< Continued to page USA) 



the garden was neglected and HHthk 
plants had died. The family that grew 
the nasturtiums had moved away and 
no i>ne knew where they had gone. 

But in the meantime, another niece, 
Elizabeth Bodge r, one ol the out- 
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Self-Closing Bumper Gates 
Swing on “Maypole” 



saved the guilty deer li ckrriers from 
slaughter, A recent check of cattle in. one 
area freed of ticks by dipping and rigid 
quarantine, showed they had been re- 
infested, and investigation proved that wild 
dec r were the smugglers. As a humane al- 
ternative to killing the deer t an electric 
fence was stretched from Bonita Springs 
on ; he Gulf of Mexico to the Everglades, 
Quarantine guards watch the gaps where 
roads cut through. One contact with the 
fence keeps a deer away from the area. 



Ribbed Hot- Water Bottle 
Fits Cutyed Surfaces 

Ffri 

Three Interior * 

partitions running 
lengthwise permit 
wrapping a ribbed 
hot-water bottle 
around curved 
surfaces such as 
arms and shoul- 
ders, This type of 
con st r uct ion pre- 
vents bulging and 
strengthens the 
bag. The bottle is 
! Vi .'ll ■ . inches long. 



Electric Fence Guards Cattle 
from Tick-Infested Deer 

Eighty in des of electric fence erected in 
Florida helped cattle raisers win a skir- 
mish with fever ticks a nek at the same time 
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Applying leverage to steel hook to straighten tar 
bad jr. Notice the rubber cushions to protect finish 
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Old Ships Converted into Fast Ocean Liners 
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MqlOt LINERS "C.ARN. 



VQN CASTL! 



MAfllflrtfcfc CASTLE 
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FORMED APPEARANCE 
MOWN iN CtOlTED 'IMS 



DEBUltK-TYpE 
S^iJJ gtMlDVEO 



5 TEAtA -DRIVEN UNEftS 
CASTLE" Aw EF* WHOSO* 
£5 t>HEV ARE TODAY 
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A^UN&EiL USTt.L"A!ft 
-N5ISOP ■ A$T|_E ,M A r i 
THEV ARE TODAY 
0RO5S TOflNAfcE 1-9,100 
LENGTH OVERALL 63 6 FT 3 IN. 
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To speed up ocean trpiKl, an English shipping company has converted five old ships into 
fast liners. T Wq four-funnel steamships Were IfrtflfcifliJ and fitted with neu? engine S and 
bailers. Threp matorshipS were lengthened and equipped with the latest Diesel motors 
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Transparent Plastic Splint 
Is Used Many Times 
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SpfiJtt is AiaiJeJ itjuf cfely fa tit curved but fact# cf fFw 
arm, aniJ A^Jd.v WFi«n memtfff rrpftJ upon caotins 



change hydrogen into helium atoms and 
thus release a tremendous store of nuclear 
energy that keeps the sun shining on and 
on through the ages. It is his belief that 
hydrogen in the sun is used up in the proc- 
ess, while the carbon content remains vir- 
tually unchanged. In studies of the evo- 
lution of stars. Prof. George Gamow of 
George Washington University found the 
main result of a constantly decreasing hy- 
drogen content was to increase the lumi- 
nosity of the stars and their output of 
energy. Professor Gamow estimates that 
the sun at present is about sixty per cent 
hydrogen, and that it will be 100 times 
brighter when its hydrogen content drops 
only a few per cent. However, any alarms 
over the imminence of the earth’s end may 
be deferred for millions of years, for there 
has been no evidence of any climatic 
change due to increase in the sun's lumi- 
nosity since the beginning of history. 



Practice Golf Club "Breaks” 

If Player Swings Wrong 

Improper swings are penalised by the 
bonding of a “swing corrector” golf club* 
Just below the grip a spring breaks open if\ 
the player makes a false move in his drive J 
In this way each error is discovered and 
can be corrected. 



Made of transparent plastic material, a 
surgical splint is shaped easily to fit the 
arm by dipping in hot water. It can be 
cleaned and reshaped by heating for re- 
peated use* Light in weight, the splint is 
comfortable and the transparency permits 
taking X-ray pictures or examination of a 
wound without removing it. 

a , c — 
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Earth’s Death in Fire Visioned 
in Latest Solar Theory 



As the sun cools, the earth — many mil- 
f lions of years hence— ultimately w T ill be- 



come a frozen orb as have other stellar 
bodies. But scientists now believe that 
death will first come to the earth m flames 
as it melts under a sun 100 times as bright 
and hot as it Ls today, This is the conclu- 
sion from the theory of Prof. Hans A. Bethe 
of Cornell University that carbon in the 
sun acts as a transmuting catalyst to 
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T ap w L-anda n studio where voices of Gladitant and 
Florence Pfight ingttte were recorded. BeJauf, exam* 
irting «?s* cylinder* found by "voice hunters'* 



\ \ r HAT was there in the voice of Na- 
poleon which inspired thousands of 
men to die for him on the field of battle? 
Was there something in the way George 
Washington spoke which gave the Ameri- 
can colonists courage to continue their 
disheartening fight for independence? 
What about the voice of Lincoln and other 
famous men of an earlier day whose voices 
rire now stilled forever? Did they speak 
with the calm assurance of President 
Roosevelt, the thundering impressiveness 
of Benito Mussolini or the hysterical ear- 
nestness of Adolph Hitler, present-day 
leaders who have stirred millions by their 
oratory? 

Because of the importance which his- 
torians, educators and others are attaching 
to the human voice as indicative of the in- 
dividual and the period during which he 
lived, scientists are preserving the voices 
of the modern great and near great for pos- 
terity and hunting for famous lost voices of 
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the past, some of which go as far 
back as 1878, the year Thomas Alva 
Edison invented the phonograph. 
With the rapid development of 
perfect sound -recording on mo- 
tion-picture film and phonograph 
records the voices of present-day 
leaders and statesmen are being 
preserved for all time. When the 
president of the United States 
speaks over a nation wide radio 
hook-up, every intonation and in- 
flection of his voice is captured on 
a phonograph disk by sound engi- 
neers, perhaps hundreds of miles 
away, who simply set up their re- 
cording apparatus near the loud 
speaker of a receiving set And 
when a famous statesman or ce- 
lebrity is photographed “in sound” 
by the newsreel cameraman, his 
voice is recorded for posterity by 
technicians in a laboratory while 
the film is being projected. 
Realizing the importance of the 
human, voice as an aid to the 
printed word in recording history 
for future generations, the United 
States Library of Congress last 
year started its “voice archives/* 
supplementing an earlier one 



In taking off 4H 7ofit voice" fragile original record with aid of delicately fill sapphire, cylinder 

is played through amplifier to modern master dish, top. Center, record taken to R.C.A. laboratory 
it recorded on Wax disk. Bottom, modern record an which Voice is reproduced far posterity , and, 
right, Victor record fust pressed and stilt retaining excess ** dough" on edges 
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which Prof, George Hibbet 
of Columbia University 
began in 1926, Rut in list- 
ing the names of great men 
of the present and the im- 
mediate past, scientists 
pointed out that it was also 
possible to resurrect some 
of the voices of celebrities 
of the late nineteenth cen- 
tury, people who were still 
living in the early days of 
the phonograph. 

Thus there is now under 
way a tedious search of 
world -wide proportions for 
the voices of some of the 
great who have passed on* 

Leading this hunt is a sound 4hgmeer t ' 
scientist and former friend of Edison, Rob- 
ert Vincent of New York, who has already 
ferreted out such famous voices as Premier 
Gladstone of England, Florence Nightin- 
gale, William Jennings Bryan, P. T, Bar- 
num, Henry hOStanley, the African ex- 
plorer, and others. He, has succeeded in 



transferring their voices to 
modern phonograph disks. 

Thus Mr. Vincent is car- 
rying on one of Thomas 
Alva Edison^ most cher- 
ished wishes. In 1873 when 
the great inventor patented 
the phonograph he said: "It 
will henceforth be possible 
to preserve for future gen- 
erations the voices ns well 
as the words of our Wash- 
ingtons, our Lincolns and 
our Gladstones and to have 
them give us their greatest 
efforts in every town and 
hamlet in the country. 1 ' 
Mr, Vincent points out 
that in the early days of the phonograph it 
was not possible to make duplicates of 
phonograph records, as It is today, so that 
the crude wax recordings were the only 
ones in existence of the voices of the 
speakers. The wax cylinders were apt io 
crack and were very fragile. When Mr. 

{Continued to pai»e 143A) 
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.dually into the tissues 
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^..IjLk for Writing on Glass 
j/ipC R^ists Acid and Fire 

Ink that canoe applied permanently Ui 
glass* porcelain "or china is put on with a 
pen or fine brush* and its permanency is 
increased by gently warming the object. 
Non-inflammable and unaffected by strong 
solvents like alcohol and turpentine, the 
ink under tests resisted the corrosive 
Lion of hot sulphuric and other acids a^ 
.well as strong alkalis. 



Brake Booster to Help Driver 
Fits on Steering Post 

Attached directly to the brake pedal, a 
power booster now on the market raises 
slight pressure of the foot to 200 pounds. 
Installation is made with ordinary tools , 
requiring no change in the braking system 
whether it is hydraulic or mechanical. The 
unit fits any make of car and does not in- 
terfere with engine performance. 



Cold-storage locker is hoisted by overhead lift from 
refrigeration chamber into warm room for customer 



To allow customers access to their re- 
frigerated lockers without bundling up to 
enter a low -temperature room, the lockers 
arc being installed under the floor and 
raised when needed. When a patron calls, 
the tier of lockers is hoisted bji an over- 
head lift into a room at normal tempera- 
ture, and it can be held at any desired dis- 
tance above floor level These lockers are 
made for usd in meat* grocery and other 
stores where customers buy products in 
season and store them in six -tubic- foot 
refrigerated compartments until needed* 



Pain Vanishes for Three Weeks 
under "Slow” Anesthetic 

It 

Slowing down the pace of a local anes- 
thetic has resulted in killing pain for three 
weeks by one injection. The pain killer, a 
mixture of ^procaine, two other chemicals’ o 
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Air-brake performance is obtained front this power 
booster acting like a giant’s foot an the pedal 








Giant Mural Depicts Air View of New York 




Occupying nearly 1,000 square feet at 
the New York World's Fair, a giant water- 
color mural painted by Carl Rotors will 
show the New York metropolitan area as* 
seen from the air. Described as the first 
large water-color mural ever attempted, it 
was executed by means of a new technique 
that resulted in a painting with the fidelity 
of a map and the fire of a stained -glass 
window. The artist used brushes twenty 
times as large as those ordinarily required 
by water -colorists. He painted, in eight 
sections, a quarter- scale color model of the 
mural, then produced the giant mural. The 
work was done w + ith the aid of a full-scale 
working sketch of the map of the area, in 
chalk on detail paper, with land areas col- 
ored red, the river, sound and ocean areas 
In blue. The final work was in 114 sections 
which were assembled in checkerboard 
fashion, Each section of linen-backed wa- 
ter ^ -color paper embraced an area of nine 
square feet, the largest size offering full 



brush control. The mural will be lighted 
with a high-intensity direct light by a row 
of sixty -four elliptical aluminum reflec- 
tors, each containing a 150-watt incandes- 
cent lamp. The reflectors are so focused 
that the most intense light falls on those 
brilliantly colored areas accentuated by the 
artist in the painting. The exhibit w^ill be 
in the World’s Fair building of the Consol- 
idated Edison company of New York. 
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Self- Cleaning Filter Fits 

u On AnyyTvpe F^ucgt 
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Fitter f with user fuming cleaning faucet. In,\et t 
drawing shows principle of fitter 



8, (MB to 9,000 miles. A speed record of 
0.8 miles an hour has been made by an 
Italian seaplane which sacrificed every- 
thing to its engine, leaving only room 
enough for the pilot and a few gallons of 
fuel This leaves a margin of sixty miles 
for later speed record attempts* Two Brit- 
ish bombers recently flew more than 7,000 
miles to set up a new distance mark, which, 
comparatively* does not come as near the 
limit as the established speed and altitude 
marks. However, this larger margin be- 
tween actual and ideal performance is not 
surprising when we realize the remote 
chance of an absence of adverse weather 
conditions and the continuous functioning 
of all working parts during sixty to eighty 
hours required for the flight. 

U / S' 3/ 

Three-Mile Breeze Turns Mill 
with 'Sails* Instead of Blades 

Breezes as light as three miles an hour 
will operate a windmill that uses “sai]s : ' , In- 
stead of the conventional rotating blades. 
It always starts with a downstroke of the 
pump, and over a given period can pump 
more water than the rotary type. A direc- 
, tion vane keeps the working parts toward 
^ ithe wind. Pressure of the wind against 
rJ the sails exerts a lift like that on the wing 






Easy to install on any faucet, single or 
double, a self- cleaning stainless- steel wa- 
ter filter is ready for the market. It does 
not Interfere with the flow of hot or cold 
water for washing purposes and it tnke.v no' 
space on the sink. Operating on the re- 
verse-flow siphon principle, the filler 
cleans itself by flushing impurities out and 
into the sink each lime the cold-water 
faucet is opened. 
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-Air Records Are Nearing Limit 
Set for Today’s Planes 

Airmen who seek to break existing speed, 
distance and altitude records are bcsei 
theoretical limits of the airplane as 
know it today, according to Prof. 

Durand of Stanford university. Avr- 
as we how know them, will not 
climb much beyond 60,000 feet, he predicts, 
about 4,000 feet above the present altitude 
record. The limit of speed is estimated 
500 miles per hour, and, for distance, 



14' End lifts soils at top until gravity flips them 
ardurtJ Je give bCEfid a m'E*i angle of attack 
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Night turns to day and back to 
night in a five -minute cycle at the 
touch of a button which controls a 
home-built miniature electric vil- 
lage. To the strains of a musical 
background a curtain opens, the 
sun sets in natural colors, and a 
motorboat put-puts across the 
lake, passing sailboats along the 
way. As evening falls cows begin 
to moo, airplanes fly, and flowers 
gi ve off a ctual perfume . Lights of 
the town vary in the night and a 
church bell tolls, ’while choir 
voices can be heard. Railroad 
semaphores operate to signal the 
approach of a liny train. Soon the 
rising sun is welcomed by a crow- 
ing rooster, the train pulls into 
the depot, and a mail plane takes 
off with a roar. The model town 
was constructed by Franklin 
Avers, of Portage, Wis. 






{g) Spalding Brothers 'C? i' * " w 1 ^ T1J ' 34/ C 

Cncinf them it you iiiont fo. The sixty-Otie riposwf^ filtirt ot 
the brightest streak of white . bail bounding aumy 

Revealing what happens to a golf club swung in a 
mighty drive, a high-speed photograph shows a 
spiral the eye never sees. This picture was made 
for the res earch department of a sporting goods 
manufacturer to aid tn improving the design and 
structure of his equipment. The golf club was 
‘‘stopped" sixty-one times without blur in a series 
of exposures on one plate by flashing a gas -filled 
tube at the rate of 600 times a second, each flash, or 
exposure, having a duration of one one-hundred- 

thousandth of a second, 
Only by sudden release of 
electrical energy into the 
lamp is this tremendous 
speed accomplished. Ve- 
locity of the golf dub be- 
fore impact with the ball 
was timed at 166 feet per 
second, and 144 feet per 
second after the impact, 
while the ball shot for- 
ward at a speed of 225 feet 
a sebbtid. 
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n is just (3 toy, but ijt comes to life and goes 
ntght and day in five mi-ffutcr. All you 



cycle of 



{[Inquiries as to makers 
of articles described in 
Popular Mechanics, will 
ho answered by our Bu- 
reau of Information upon 
receipt of return postage. 



of an airplane, causing the sails to 
rise until gravity flips them around 
to give the wind another angle of 
attack and force them back up in 
the opposite direction. In a high 
wind a “hurricane control" pulls 
the sails to lessen the angle of at- 
tack and reduce the! r wo rking area . 
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Tiny City Springs to Lift ‘ 
at Touch of Button 



Speed Photo “Stops” Golf Club 
Sixty-One Times in Drive 
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Burst ’ Built on Truck 
Trains Military Observers 




and iff a. fad in tasting the work and equipment of army 




is known, it was still gas- 
tight after 700 hours of 
violent vibration, where- 
as twenty - five hours usu- 
ally would be acceptable 
for metal tanks. The fab- 
ric, impregnated with 
synthetic rubber not dis- 
solved by gasoline, tends 
to slow up loss of fuel 
through leaks caused by 
bullets, for example, and 
the leaks are repaired as 
easily as those m a tires 
inner tube. 




Windmill withTwin 
Propellers Pumps 
Water on Farm 

Twin propellers pump 
all the water needed on a 
farm in northern Minne- 
sota. The windmill was 
built by the farmer him- 
self, using two disks of 
twelve metal blades each, 
mounted on the ends of a 
discarded differential 
shaft. The blades are 
three feet long. A metal 
arrow keeps the propel- 
lers turned to the wind 
however light. 



Autogiros are undergoing tests by the 
field artillery to determine their value for 
military observation work. If successful 
they will cither replace or supplement air- 
planes and balloons now being used. To 
simulate warfare, a mobile truck unit was 
covered with black and white cloth, ap- 
pearing to airmen like the explosion of a 
fifty-five millimeter shrapnel shell. The 
autogiro hovering over this noiseless blast 
reports it$ observation back to the lines. 

fabric Fuel Tank for Airplanes 
Is Vibration-Proof 

Fabric fuel tanks to withstand severe 
„ vibration on airplanes are announced by 
the Glenn L. Martin company, makers of 
flying boats and bombing planes. In tests 
made with the Marerigfuel cell, as the bag 
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Driver Re-Enacts Cra§h on Chart at “Trial” 

1 T A JOf 



Truck drivers for a Chi- 
cago dep artment sto re arc 
placed on trial before a 
jury of fellow employes 
whenever they are in- 
volved in a traffic acci- 
dent, and the plan has re- 
duced the accident rate 
remarkably* A large 
graph showing various 
typical street intersections 
is used to “re-enact” the 
crash* Dummy trucks of 
celluloid are placed on the 
chart to represent traffic 
at the time of the acci- 
dent Two “attorneys” 
question the driver, and 
the jury renders a verdict 
charging him with a de- 
gree of responsibility 
varying from none to 100 
per cent. The driver’s no- 
aeddent bonus is at stake. 






Ready-made chart with examples of Various Street intersections is used to 
fl re-enact” traffic accident at truck driver's trial by company jury 
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Air Conditioner for 

Comforts of air to ncli Cloning have 
reached the ambulance. A compact me- 
chanical unit, which is set beneath the floor 
iin a space normally required by the gaso- 
line tank, draws fresh air from the outside 
through a grille, filters, cools and dehum id** 



f - a « ■ Lt_v section shows how gir- conditioning vnjt is 
plpced without taking up floor rfjtop* in ambulance 
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arid then passes it through a radia- 
tor into the ambulance interior. Tempera- 
ture is automatically controlled by a ther- 
mostat. Power is supplied by a one -horse- 
power electric motor and an evaporative 
type of condenser is used, 
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Pictures Centered for Mounti 



lents with a met- 
a photograph for 



al “IT ruler will center 
mounting in much 
less time than you 
take to figure the 
center with pencil 
and ordinary rul- 
er. The mount is 
placed in the ren- 
te] 1 clip so that the 
same figure reads 
on the upper scale 
on both edges. Then the vertical members 
are set to the width of the picture, and ad- 
justed so that their scale gives the meas- 
of the bottom bo 
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Drivers of midget speedsfe in 
huddle before a mee as frtrtk 

rules are reviewed for the 41 

*7 

./M. 

lyflDGET automobile racing, which 
looked like a flash- in- the -pan sport 
few yea rs ago* is beginning to replace the 
tar races in popularity* 

Spectators at the short quarter -of- a - 
mile tracks sit only a few feet away from 
the roaring cars, now being driven at 
speeds approaching big-car performance* 
The 100 or more midget tracks in the Unit- 
ed States have been rebuilt for faster driv- 
ing and soon board speedways, banked up 
to forty degrees on the turns, are going to 
permit faster speeds than ever* 

The baby race cars are small, but they 
are true racing machines. The most pow- 
erful of the miniature engines are only 
twenty-two inches long, yet they develop 
up to 100 horsepower* permitting wide- 
open straightaway speeds of up to 120 miles 
per hour. Cars have averaged 100 miles 
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per hour in 150-mile championship races 
around one -mile tracks. 

The latest trend in the midgets is toward 
more complete streamlining, with smaller 
radiator cores in front and with high fish- 
tail sterns that seem to provide better con- 
trol for the skidding and broadsiiding in 
the turns and that are a real protection if 
a driver happens to roll over in a crash. 
Quick-change wheels and quick-change 
rear-end gears are being adopted so that 
drivers can groom their cars to fit the con- 
ditions of each individual race. 

At the present high speeds a spill that 
was hardly dangerous a few years ago is 
apt to be quite serious. Accidents are 
bound to happen when half a dozen cars or 
more are packed in a tight bunch sliding 
around a turn, with every driver trying to 
steal the lead. * , 



* 





One spectacular acci- 
dent at a night speedway 
happened recently when 
a car’s fuel line broke and 
gasoline under heavy 
pressure started to squirt 
over the hot motor block. 
The driver, aware only 
that his engine had 
s to p ped , p ush ed t h e cl utch 
down and coasted for a 
few yards while pumping 
up the pressure on his 
fuel tank. Then he let the 
clutch out again to see if 
the engine would start. 
Instantly a spark ignited 
1 he quarts of fuel that had 
spilled over the engine 
compartment and the car 
was transformed into a 
f 1 a m i n g fifty -mile-per- 
hour comet. The driver 
slowed down quickly and 
jumped out but he spent 
weeks in the hospital. 



Top photo {g Carroll Photo Service 

Top, tpe vf sreufor photo of miff got car fAat feitrtff anif-o flames a* fifty miles 
per hour when fuel fine broke. Bottom, driver overhauling steering assem- 
bly in preparation for another race 



V 



3*7 



i 




' A >>*! t. , ■ 



388 



PUT CL AH M EC HA NICS 




supply kit, his experience 
telling him which set to 
use after he judges the 
weather at the track* 

The practice laps that a 
driver makes before a 
race program starts are 
really for testing out his 
motor instead of for get- 
ting used to the track. 
After a few laps he re- 
moves a spark plug and 
holds it against his palm, 
the degree of dampness of 
the plug telling him a 
great deal about his car- 



Top, ipjJf'ef rnr turned on rfjs side (o tacit ~ 
it ate work on engine. Center, *‘broadttid- 
«nir' J uround turn on short dirt froefe. 
Bottom, ear s in pit , ready to fee pushed 
out on track and warmed up tor race 



More than any other kind of 
racing, midget races arc won in 
the pits. Leading drivers such as 
Ronnie Householder* Boh Swan- 
son, Fred Friday and Paul Russell 
drive brilliant races, but just as 
important as their skill in compe- 
tition is the ability of themselves 
and their pit crews to tunc their 
engines. No more than three or 
four cars? out of a dozen in a typ- 
ical race may be tuned to peak 
performance, This is because the tiny mo- 
tors are so sensitive that even minor 
changes in atmospheric conditions may af- 
fect their power. 

There arc more than a dozen different 
grades of spark plugs and a good driver 
may carry as many as eight grades in his 



buretion and valve timing* The sound of 
his exhaust is another key to valve timing 
and he tightens or slacks off on valve- 
spring tension if necessary* Fuel adjust- 
ments may have to be made after each 
minor change. Most drivers use their own 

(Continued to p*jf* I IGA) , 
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Two -Mile Traffic Tunnel Links River Cities 




VENTLlATJNe. 
STATIONS' % 



OUTLET FOG EXHAUST 



ENTRANCE 



OfTBAP+EE- 



VCMTIUTINB 
L STATION 



TlCPHOME AKD 
FfflE ALARM 



'ithinjneQd 



fresh air 
ducts 



Above f ifiugr^iti ot Mersey river funrirJ &rid 
mg j'fl/ii. Right, excavating l-iverpooi oppraflJj 

Connecting Liverpool and Birkenhead 
with a traffic tunnel unde^jthe River Mer- 
sey was one of the outstanding engineeriifg 
feats of recent years. The main bore is 2 r 13 
miles long, and to ventilate it properly re- 
quired several stations on each shore, 
where powerful fans exhaust the .stale air 
and drive a fresh supply through ducts. 

The tunnel has a diameter of forty -four f eet. 

H/V/f. 

Rubber* Covered Bumper Pushes Car without a Scratch 











gives cars a pupil 

MzSfL 
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To protect the customer’s automobile 
from bumps and scratches* a Kansas ga- 
rage owner has covered the bumper of his 
service ear with old tires from which the 
bead and part of the sidewall have been 
cut. This eliminates the risk of damage 
from different bumper heights and from 
scraping bumper against bumper when, 
giving a stalled car a “boost” The three 
vertical pieces are made of heavy strap 
iron. The tire pieces are bolted to the iron. 



ffWhen an auto travels seventy miles an 
hour, air rushes through its carburetor at 
a rate as high as 250 miles an hour. 
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Foot-and-Hand Cycle Has Streamline Hood 




Propelled by pedals, 
like a bicycle, and by 
Viand levers, worked by 
*Liltema to movements of 
Pthe arms, a new cycle tii- 
Kted with a streamline 
r canvas hood has bpen 
, demonstrated in Prance. 
J The hood, which has a 
light metal framework, 
fits down over the rider's 
shoulders, cutting down 
air resistance at high 
speeds. The seat of the 
vehicle is only about 
eighteen inches above the 
ground and virtually in 
the same plane as the 
wheel hubs. The pedals 
or stirrups are connected 
to the hub of the front 
wheel and the rider 
pushes straight ahead 



Left, preparing far Speed 
run UJ/fA bicycle hood. 
Note double drive on the 
bike. Beioui, cycling at 
high speed as hood re. 
duces tpmd resistance 



Oil Pressure Runs Engine 

Engineers have turned to oil 
under pressure to drive motors at 
"high speed, thus adding another 
power source for tools. They de- 
scribe its essential principle as re- 
sembling that of the steam tur- 
bine, except that oil makes things 
move, not steam. The oil serves a 
double purpose, being the source 
of power, and also the lubricant. 



t tonal restoring iorce is obtained. Adapt- 
ing this idea for a central highway barrier 
wall, Yale univer sity traffic experta -dfi- 
vised a sloping metal surface whose profile 
is a parabolic curve. As the Front tire of 
a car starts to ride up this surface it grad- 
ually reaches a point where the side 
walls of the tire press against the barrier 






re- 



wall. This creates a 
storing force which, re- 
directs the car away from 
the barrier and back onto 
the roadway. No part of 
the car except the sides of 
the tires touches the wall, 
and the action is gentle if 
the driver allows the car 
to guide itself for the in- 
stant it is on the barrier, 
A full size parabolic de- 
flector is four and one- 
half feet high and four 
feet wide at its base. Ex- 
tensive tests indicate that 
the barrier is effective 
with cars and trucks at 
speeds up to sixty miles 
per hour. 

— 
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Power-Driven Saw 
Fells Trees and 
Cuts Up Logs 



Taking power from a 
portable air compressor, a 
crosscut saw fells trees 
and cuts them into logs or 
firewood lengths. The saw 
blade, driven by a piston, 
will cut through a hard- 
w r ood log twenty-six 
inches in diameter in 
three minutes. If it be- 
comes jammed the blade 
is readily detached from 
the frame so it can be re- 
leased from the log. 



Light travels around curve of plastic rod to patient 1 * mouth tohrfc dentist 
uses both Aundj for Work, inset , examining sinuses with cold light 



Two men grip the saw tram e QS the blade, reeiprocat- 

Cuts thro ugh a big tog 



Chemistry has put new tools in the hands of the doctor, 
surgeon and dentist — curved instruments that bend the light 
and focus it just where it is needed. For 
the dentist and throat specialist there is a 
combined tongue depressor and flashlight 
that leaves the operators hands more free 
for work. The surgeon can use a lighted 
retractor that illuminates the site of opera - 
tion w'hile holding back the tissues, Trans- 
illuminators “pipe” light needed for exam- 
ination of the sinuses. Curved rods ten 
feet long can be connected to a hospital 
ceiling or a portable stand. All those in- 
struments are made of “Lucito," a plastic 
which has the p r op erty "ttf bending light 
like quartz, so that light rays can travel 
from the bulb at the base to the tip with- 
out creating any glare along the waLLs, 










Turning a corner on s his caffs for special technique. Hans Hoaxer, thrice ^osfrfufi ski champion, 
shows fii-u pupils at Sun Volley, Ida., rhe '"Aicfe orte of the Hmt MttpS to (earn 



IF YOU can walk, you can ski! To start* 

A you not’d only a little self-confidence — 
V and a pair of skis. In fact* you'll probably 
_ need more confidence that first day when 
a gentle hillside that looks like a mountain 
to you starts sliding under your wobbly 
legs than on the day, weeks hence* when 
you streak down a precipitous jump and 
soar out into space for your first solo, 

Bui skiing is easy to learn; you can take 
that from Hans Hauser, three- time open 
ski champion of Austria and now head of 
the ski school at Sun Valley, winter resort 
in the Sawtooth mountains of Idaho. Here’s 
what he tells his “freshman" class before 
he lets them touch snow: 

“Don't be afraid to look awkward or un- 
gainly; listen to your instructor, remem- 
ber what he says and you're on the road 
to becoming a skier." 

Hauser tells you to begin your skiing 
at home. 



“After the first few steps, it's all a matter 

of practice/' he says, “but those first steps 
should be in the home, where the novice 
can put the shiny new skis on his feet and 
get the feel of them. During those first 
steps, the beginner should be sure the skis 
fit perfectly, especially the boots; for a 
great deal of his future success is going to 
depend on the skis feeling just right. Then 
comes the first try at the snow, when the 
beginner’s confidence is important, even 
though an instructor is present to point out 
any mistakes,” 

The first precaution the skier must take 
is to see that all snow is removed from the 
ski boots. Then the toe should be thrust 
firmly into the toe^bindmg, so that the 
strap fits snugly* It is important to remem- 
ber that the foot must be parallel to the 
ski and not loose. 

Let yourself go. Tenseness is one of the 
beginner’s troubles. As in many other 

■M, *■ * 
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d r t: jumper to^e£ off 
u-'it ft the greatest of ease from 
n rocky mounfum stfope ; fit!- 
Idu*. o- party of skiers r ides 
the Sun V ullcy “.fnam (nnJi” 
to the top of a run 



sports, the novitiate should relax and 
spend at least several hours <af his first day 
walking* He should be equipped, of course* 
with the two ski poles* both placed in the 
snow vertically* the points about even with 
the skier’s toes. 

As you thrust your left foot forward, 
push with the left ski pole. At the same 
lime the right ski pole should be thrust 
ahead to a position two feel in front of the 



left foot. The second step is the reverse of 
the first, and when grade and snow permit, 
the skier should take advantage of his 
glide between steps* After thrusting for- 
ward the left ski* relax and glide before 
pushing your right ski forward, 

The second item to learn is the kick turn, 
the easiest way to reverse direction* From 
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normal position, skis and ski polos resting 
in the snow oven with the toes* the skier 
puts his right pole one foot in back of his 
feet and his left pole one foot forward, put- 
ting plenty of weight on the poles. 

Now lift the right ski* point upward until 
its back end rests in the snow by the tip of 
the left ski. Then swing the right ski 
down and back so that it rests at right an- 
gles with the left ski — its point resting in 
the snow near the rear end of the left ski. 

With your weight placed heavily on the 
ski poles, the left ski is now brought 
around to face the same direction as the 
right ski. At this point the ski poles are 
both on tho left side of the skier — the op- 



posite side to the direction which the kick 
turn was made. The entire procedure is re- 
versed when a kick turn to the left is made. 

So far, so good. You + ve learned to ma- 
nipulate your skis, but you aren’t getting 
anywhere. Coach Hauser suggests that 
you’re ready for promotion, and the next 
lesson is to try a straightaway on those 
slippery slats* 

“It is best to pick a very gentle slope," 
the ski champion advises. 

“The skis should be parallel, about two 
or three inches apart, One ski should be 
forward about half the length of your ski 
boot. Ski poles are about six . inches in 
back of your boots. Always rest the poles 




Were is where thti fun COmex rn, Skijoring provides plenty 
of thrills; ftl* rider bvlcu J towerf the skier past a snout- 

banh for ti jump. Don't try that your first day era skis! 
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in back of you, never for- 
ward and grasp them 
tightly. 

“Move either the left or 
right foot forward in a 
slow glide. Give yourself 
a slight push with the 
poles. Then bring the oth- 
er foot Forward, a little 
behind the starting foot. 
If the slope is gentle 
enough you won’t gather 
too much speed. 

(Continued to page 134A) 



Top, Hans Hauser (i-oc/i* 
ing pupils the “crouch," 
and tf skier plowing atiou? 
On a flaw n hill turn. 
Right, the ambit ion of raff 
a biers*— -soaring out tftlo 
space from a high jump. 
Notice thr. body perfect- 
ly balanced* Bottom, be- 
ginners learning the pfi~ 
sit ton for hdl-ciimbtng 
Photos coLirtev." 

Union Facile rE-ulroisd 
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Highway Snowplow Shovels 
and Loads in Single Operation 



NICS 

CO^ JtX y'X-l'bl > 

down the firehouse pole with such 
speed that matches in his pocket 
caught fire. An automobile mov- 
ing over a bridge as a train passed 
below swerved to avoid another 
car, then skidded through a six- 
foot iron rail, plunging down and 
landing on its wheels upon a coach 
of the passing train. But no one 
was hurt. The automobile bounced 
safely of! the coach. At the Chi- 
cago municipal airport an Air 
Corps Reserve private climbed on 
the fuselage of a plane to service 
it. The pilot , unaware of his pres- 
ence, took off, but someone saw 
the “cowboy * and the plane was 
called back, A two-year- old girl 
suffered only a slight cut on the 
chin when struck by a 250 -ton lo- 
comotive and catapulted in the air 
whereas an eighteen -months -old 
boy was electrocuted as he chewed 
the cord of a bridge lamp. 

«■ 



7Vue.fr tot alongside or behind to r*cciVf gnaw and ice 

picked up by scraper and elevated fo Jonp conveyor oft top 

Picking up snow and ice as it moves along the 
rood, a mot or- driven plow loads trucks at a top 
speed of ten cubic yards per minute. Arms on the 
scraper feed snow to the conveyor where it is lifted 
for discharge into a truck. By means of controlling 
levers the operator* seated high in the cab, can 
swung the conveyor to the rear or to either hide, and 
also make vertical adjustments of 
the gathering head. In addition to 
snow and ice, the loader will han- 
dle ashes, coal and cinders. 






1 )aredevil Cyclist Smashes 
through Wall of Barrels 

Reducing barrels to hoops and 
staves is the business of Cary 
Lofton j movie-stunt daredevil, but 
he does it the hard way. His spe- 
cialty is riding his motorcycle 
through a wall of barrels. 
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reak Accidents Spare 
Some, Kill Others 

Fate took it out on many an in- 
dividual last year in highly unu- 
sual ways and spared others in 
equally surprising, ac- 
cording to the Nati onal Safety 
Council. Three TnTworkers were 
at work atop a storage tank, when 
an explosion shot flames around it 
and also blew away their only 
avenue of escape* a ladder. A sec- 
ond blast set the ladder back in 
place, and the men clambered 
down. A hurrying fireman slid 



Motorcycle Stunt fider smashing through a stack at IWreii at 
tap speedy Splinters fly, hvtt he comet through unscathed 







POPUL A R M E CHAN ICS 



397 



Thousands of Models Carved by One Man 



# 






Miniatures of 
near 1 y everyth ing 
ever built by man 
form part of a huge 
collection of models 
created by Lawson 
Digett, hobbyist ex- 
traordinary, who 
started whittling a 
quarter of a century 
ago, flurrying home 
from work this 
model builder dons overalls and spends 
several hours each evening in the home 
workshop. Besides automobiles and air™ 
planes* he has constructed several tiny 
cities. His first city grew bigger and bigger 
until, tiring of moving it about, the maker 
doomed it for destruction. An "air raid 
parly” followed, in which bombs fell upon 
the miniature to end the vacant-lot sized 
project. Now his cities are kept small 
enough to fit a table top. White 

‘2. A 



Tiny bhIo wheel being carved from white pine. Top 
&Q0 scale models form only « small putt of the tola! 



basic material for 
most of the crea- 
tions, although alu- 
minum pic plates, 
broken round glass 
from toothbrush 
containers for 
windshields, and 
pins with the heads 
clipped are em- 
ployed in automo- 
biles. A saw, tack 
hammer, wood rasp, pliers, t insnip and 
jackknife are his only tools. He 
about three evenings to carve an average 
automobile. Cars in his collection 
senting those which have established 
records are among the favorites. 



CL At a speed of sixty miles an hour, an av- 
erage size automobile tire revolves 43,000 o ^ \ 
times every hour and, during a days driv-JJj 
n>a^ flex 360,000 times. 
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the new destroyer, drawn with the aid <if the Btfttfh Admiralty, shows features at latest 
fighting c raft, inset, depth-chi tese thrputer and 




■charge thr 

A MONO the most formid^Jjie "hornets 
-■ of the sea” ever designed are Great 
# Britain's new and revolutionary destroy- 
ers. Now under construction, theseTigEF" 
craft are each equipped with ten torpedo 
. tubes for launching the latest type of 
twenty-one inch torpedoes. Two sets of 
^.quintuple torpedo tubes are provided, giv- 
ing each destroyer great attacking power. 



d ^hat^e vtmf in attaching submarifte* 

e* To rpe dqiy fm&y be fired in "ripple" 



3O0* 



fashion, lhatMfe in a stream, one after the 
other leaving the tubes and reaching the 
vicinity of an enemy ship in succession. 
Since the torpedoes spread out as they are 
fired, the chance of hitting the target is 
much greater than if a single torpedo were 
fired at a time, Even though the target 
ship may be moving at full speed, the 
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spreading stream of projectiles consider- 
ably reduces the likelihood of the enemy’s 
escape. In addition, each destroyer is pro- 
yided with depth charges for war against 
enemy submarines. Two depth- throwers 
are located to port and starboard and a 
discharger or depth-charge dropper is fit- 
ted at the stem. After the hostile subma- 
rine has been located by the air-bubble 
streak, the destroyer proceeds at f ull speed 
over him and starts to discharge its depth 
charges. The throwing mechanism hurls 
the 300-pound explosives 120 feet to port 
and starboard and dead astern, literally 
blanketing the submarine below* Since the 
charges are set to explode at varying 
depths, the chance of a hit is even greater* 
The water pressure created by the explo- 
sions is sufficient to cause heavy leakage in 
the hull of the most stoutly constructed 



underwater craft* Additional armament of 
the new destroyers includes six 4. 7-inch 
guns in pairs and multiple pom-poms fir- 
ing two-pound shells with machine-gun 
rapidity for defense against aircraft. High- 
speed operation is another feature of these 
>f sea hornets/’ Although they have only 
one streamline funnel, their boilers are 
very efficient, when compared with those 
used in ware raft up to this time* The boil- 
ers are of the water -tube, high-pressure 
type and are housed in inclosed stokeholds* 
Turbines developing 40,000 horsepower 
give a speed in excess of thirty-five knots. 
This type of destroyer is the first ever de- 
signed for the British fleet with only one 
funnel. Length of the craft is 348 feet at the 
waterline and the displacement is 1,690 
tons. Each of these powerful warcraft is 
manned by a crew of 218. 




Top, of the speedy one-f unnet boat. Bottom, how ten torpedoes fired from the quintuple 

lubes in a ripple at enemy ship. Inset, method of firing which increases the chance of hitting ffn 

enemy jfup os it speeds along the far/nct 
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Magnetic 



Are ‘Hooked’ 



Like Fish with Pole and Line 



This roch weighs ISO pounds and ij attracting a needle at the 
end at itx thread. It also holds hairpins and a horieshae 



Prospectors who seek magnetic meteor- 
ites and chunks of magnetic ore in the 
o X Colorado desert of southern California use 
as regular equipment a fish pole and a long 
line with a heavy iron nail instead of a 
hook. Flipping his nail from rock to rock 
as he slowly strolls across the desert, the 
prospector depends upon the magnetic pull 
, of a magnetized rock to hold the iron nail. 
VSneh rocks arp sold aa gpfrei mens.— 
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Plants "Analyse” Their Own Soil 
by Symptoms of Hunger 

"■* Chemists can analyze soils to determine 
whether they provide all the chemical 
„ foods necessary for plant growth* but the 
* ! plants themselves can do the job better * 
The skilled botanist can read telltale 
^ symptoms of diet deficiencies in the leaves 
of the plant. Using tobacco as a “test-tube" 
plant* Dr* J, E. McMurtrey of the U. S. De- 



& £ 
ulture has found 






partment of Ag 

that" ck _ of "-nttr'ogen in the soil 
shows up in paler green leaves, 
the lower leaves turning yellow 
and drying out to a light brown. 

If the soil lacks phosphorus, he 
rays, the leaves are darker green * 
and narrow, and the plant remains^* 
immature. Iron starvation is indi-v 
cated when the leaves fail to dosj 
velop any green color except alon^ * 
veins, a - N* 

/pf &4 

'Bike* Wheel on Motor Bus^ 
Measures Acceleration 

Before a passenger bus is placed 
in service it must meet an accel-^ 
oration test administered by a bii.^ 
cycle wheel attached to the front^ 
step. A flexible shaft and gearing 
arrangement connect the wheel to^ 
registering apparatus inside the* J 
bus. The distance traveled in feet 
per second arid In miles per hour 
is recorded on a moving tape 
aLso tabulated on meters, 

+, bike v wheel is mounted to 
and fall with road 
and to make the test accurate 
bus must travel its trial runs 
two directions on the same 



Flexible shaft tram bicycle tchcsl to recording appa- 
ratus t*lls story of accelerating ability of bus 
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Translucent Plastic " 



Translucent figures of heroic 
size, cast in synthetic plastic ma- 
terial and illuminated from with- 
in, will feature the exhibit of th^ 

Unite d States government at the 
New York World's Fair. Edward 2 
Heckler Burdick designed the ex- 
hihir. which is divfH^d into twelve 
parts, representing the twelve 
functions of government as they 
affect the average citizen. In each 
section the central figure is a " 
sculptured mass of cast plast 
nine and one -ha If feet high, re 
ing on a base four feet and t 
inches high and weighing 
pounds. The figure, lighted 
within, symbolizes the function of 
government depicted by the 
tion, From a height of thirty- 
feet, a highly colored 
mural appears to flow down 
the plastic figure, telling the his- 
tory of the governmental function 
which each section represents* 
either side of the lighted figure 
a series of miniature displays, or 
dioramas. To give the visitor the 
effect of going from darkness into light, the 
exhibition hall will be unlighted except for 
the illumination given off by the exhibits. 



Here is how the plastic statues will look. Illumination comes 
from lights, located inside the figure and base 



The giant figures were cast by a new tech 
nique involving the use of rubber molds 
and certain periods of curing. 
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Transparent Film of Rubber Will Resist Water and Fire 




Transparent umbrella made from new material 

n W* : j f * vW- • 



Rubber in the form of transparent sheets W 
is introducing virtually a new industry A 
with products ranging from raincoats to > 
oxygen tents. Called Pliofilm, the material I j 
is based on a hydrochloride of rubber and 
is inherently waterproof and non-inflam- 
mable. It neither shrinks nor expands, and 
forms an odorless wrapping film unaffected 
by weather, mold, insects, oils, or by weak 
acids or alkalies, and so may be used as A ‘ 
packaging material in direct contact with 



foods. It is also in demand for transparent 
curtains, umbrellas, aprons, garment bogs, 
tobacco pouches and the like* The material 
is produced in five thicknesses. 






CSend return postage to our Bureau of In- 
formation to learn the name of the maker . 
of any device described in this magazine, 







Aboire, looking from tip of Boeing clipper 's right 
wing to tip of left u iing t 1S2 feet. Below, artist's 
sketch of W (l-passenger ship expected to be the 
Clipper of Tomorrow, tt would be about twice 
as large as today's modern transports 



are a few of the features of the latest airr 
craft intended for use on regular runs* ^ 
Of three super- Airliners which h^ve 
been completed and tested successfully 
two either are in service or soon will be 
flying scheduled routes. 

Largest of the three is the Boeing l( 3l4/* 
s ’ Pa i American Airways clipper, a seventy- 
Foitt passenger cruiser that is the first com-i 
mercial airplane capable of carrying a siz- 
able load of passengers and cargo across, 
cither the Atlantic or Pacific ocean. ' 
Weighing 82,500 pounds and driven b£ 
four l t 5G0- horsepower engines, any two or 
which arc able to keep the giant craft in 
the air while work is being done on the 
others > the “314' 7 has twice as much power 
as the average railroad locomotive and a 
range of 4,000 miles with forty passengers 
aboard. Its top speed is approximately 20Cj 
miles per hour. Catwalks through the 
wings lead to the engine nacelles , each 8 
roomy enough for several men to work. 





ping' of engines completely 
during flight so that me- 
chanics may service or re- 
pair the huge motors* 

This “Queen Mary of the 
air"' is the first airplane 
with two full decks, con- 
nected by a spiral staircase* 
1 1 has eighteen separate 
rooms within the hull 
proper, not counting the 
four "engine rooms. 11 The 
ship measures 10ft feet long 
and has a wing span of 152 
feet, nearly one-half the 
length of a city block* The 
hull has an inside volume 
equal to that of a five -room 
house including basement , 
and the craft's thermostat- 
ically controlled system 
produces nearly five times 
as much heat as the heat- 
ing plant of a modem sev- 











OJSiiSS 



en-room house, Fuel tanks 
hold enou gh gasoline to 



Above, Daugtttt “jDC-4' 1 tlifttNnf on only e/rpta». Nete that two 

propellers are idle. &elntu r conferring rn “mock-up** of the Boeing 
ff StratoHner's ,t pilots' compartment 
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drive an automobile two and one -half times 
around the world* 4,300 gallons, and the 
cargo holds have a capacity of 10,000 
pounds of mail and air express. There are 
approximately 50 t 000 different parts in the 
clipper, assembled with 15,200 bolts and 
1,000*000 rivets* The electrical system con- 
tains eleven and one-half miles of wiring, 
installed in 400 runs of conduit, and out- 
lets for 1G0 light bulbs. 



On the passenger deck 
are nine separate sections* 
including five standard 
compartments accommo- 
dating ten passengers 
each and a half-size com- 
partment for four, The 
central section is a large 
room that may be used as 
lounge or dining saloon 
and the aft most section 
is a de luxe compartment 
which may be used as a 
bridal suite. 

Berths are six feet three 
inches long and th irty - 
two inches wide, with 
thirty-five inches of 
headroom, Handsomely 
styled furniture in the 
rooms is built with light 
aluminum frames and is 
cushioned with a newly 
developed pillowy sub- 
stance made of curled horsehair impreg- 
nated with liquid rubber. Color schemes 
of the upholstery* wall and ceiling lining, 
deep carpets and trimmings vary in differ- 
ent compartments. Double windows in 
each compartment are fitted with Venetian 
blinds. 

The bridal suite is attractively furnished 
with a triple scat, davenport type convert- 
ible into upper and iow'er berth, built-in 
settee, dressing table, two 

end tables, mirrors, wash- 
stand and cabinet and an 
overstaffed chair. 

Modern tables between 
casually arranged over- 
stuffed chairs offer ac- 
commodations for four- 
teen passengers at a time 
in the dining saloon, The 




Top T Daugtax ,, DC-4 ,t has 
far naie land- 
ing. It retract# the 

ship is the air- Center, 
Boeing clipper taking off. 
Bottom, cutaway v re m of 
Boeing dipper shouts pas- 
sengers’ comfortable quar- 
ters on the mam deck 











ga ] ley i s e q u ip peel w i 1 h cu p b oa rd s, 
serving tables, drawers and ther- 
mos containers for serving meals 
to the planes seventy -four pas- 
sengers and crew of eight. Be- 
tween meals it may be converted 
into a bar* 

The clipper s control deck pro- 
vides liberal working space for the 
flight crew of six- At the forward 
end are the pilot's and co-pilot's 
stations and behind the pilot is the 
navigator's station, with a broad 
table for full-sized nautical charts. 
Across from she navigator is the 
radio operators desk, with com- 
plete equipment including radio 
d ! rec 1 ion fin de r . t h ree 1 1 -a ns m i tie r s 
and four receivers* Behind the 
navigator is the master’s desk and 

(Continued to past 114A) 



Top. dipper ot ill moorings. Ortlii, ufficitilx 
test passenger compartment. Bottom , clipper 
tanking after test fUqtil. Nate iz’j'ntr flops irr 
towered position to decrease speed 
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© Three I4ons 

T op. rights taking picture f ram overhead with 
"fishing, pate 1 ' camera, and, ieft r the ruu/t. 
fU-laW, camera on ttltmjg head with siring mn- 
ning (hrcujjfi screw eye to shatter release 



Unusual picture angles can be ob- 
tained easily by mounting the cam- 
era on a long pole to extend over the 
heads of bystanders* A photographer 
adopted this idea after falling out of a tree 
in an unsuccessful attempt to obtain a pic- 
ture, With four sections* each four feet 
long, he made a sixteen -foot pole. At the 
Lop is an ordinary tiiting-top bracket on 
which the camera Is mounted. This allows 
the camera to be set at any angle and the 
shutter is operated by a string running 
down the rod through screw eyes. With 
this arrangement the photographer can 
snap parades from behind the lines, or even 
picture himself from an odd angle. 



AHergic People Prove to Be Smarter in Tests Given College Freshmen 

1 W al (a/VL^Av lfVA*A 

/' IF you suffer with 'sniffles and wheezes were classified into five groups according 



you are likely to have above average intel- 
ligence. That is the conclusion drawn from 
a survey made by the Universit y of Mlc hi- 
gan health service* in which freshmen eh- 

1931 to 1935 



teriiig The university from 

iiA. ifb 



to their symptoms and family history of 
allergy, the strange disease which makes 
individuals sensitive to certain substances* 
The five groups ranged from students 
known to have some type of allergy, to in- 
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2“ no h fa ™ii; y ht' Air Circulation in F {replace V 
tory of sensitlveWss t5 Sends More Heat into' Room 






the ailment. In almost 
every case the allergy 
groups had fewer failures 
in the entrance examina- 
tions and more students 
in the upper bracket of 
the intelligence test rat- 
ings, than did the mem- 
bers of the group who had 
no symptoms of allergy, 

j4 1 'f C k 

Motor-t)ri ven T utor 
Teaches Body 
Swim Strokes 

First lessons in swim- 
ming are given by an 
electric instructor that 
puts the pupil’s body 
through the proper 
strokes. The beginner lies 
prone on the apparatus, 
and his arms, leg, head 
and body are tai^n 
through the motions by a 
series of five cams oper- 
ated by an electric motor. 
Several lessons accustom 
the limbs to the strokes 
it becomes automatic 



robot 



Heated air distributed m room as indicated by biaeh and white arrows. 

Inset shouts chamber around circulator where air is heated 

t _ j m 

Cold, drafty air from the floor is tftaJvm into a fireplace 
circulator, heated in the air chamber, and distributed evenly 
to all parts of the room. The entire unit is constructed to fit 
into any fireplace, being installed without making changes 
or alterations in the original equipment Having an opening 
twenty inches long, the circulator is of ample size for burn- 
inch firewood, and the grate is so designed that 
hard fuel also may be used, Setting the 
damper is simple: it is, readily adjusted for 
a large or small fire or closed tight when 
not in use. Large air passages permit rapid 
circulation of warmth at all times. The 
grate is romova i^ejor clean ing. 



is 1 . 
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Sliding Filter for Camera Lens 
Provides Five Changes 



Mounted in a se- 
ries of five in a 
sliding panel, fil- 
ters for movie 
cameras arc in- 
stantly inter- 
changeable to 
meet varying con- 
ditions. The panel 
mount also pro- 
vides a lens shade, 
« 
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/c« Jfh-atin g riithx litre tfnx, where ihaterc can glide an fiat led xamme r days, may he hatlt rn .sonic of the 

count rtf s tart 
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Blazing 

an outdour ^kal idg tink recently completed 
in Los - "Angeles, and 



geles, ana sKaters may enjoy 
their sport all summer long. The skating 
area, 210 by 100 feet, has a one and one- 
half inch water ice floor kept solid by the 
circulation of 24,000 gallons of brine that 
moves along r pgteqtcd corrugations in a\h 



spectator’s gallery seating 7 t Q00 people, a 
stage* and other buildings around the 
block off warm winds which otherwise 
would remove the blanket of cold air 
above the ice and permit melting, 
"design ofj f feezi ng gequipmJfen % ^olidiht 
tAfrs of water m' about four hoifrs. 
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Lathe Has Power Cross-Feed and Is Quick- 



Just made available to 
users is a bench lathe equipped with 
er cross-feed. Longitudinal and 
feeds are instantly reversible. This lathe 
has a V-bclt drive, a wide speed range, 
compact controls. Pushing a knob on 
front of the apron engages the cross slide 



screw. 



in* 



t-Un 

l Quick- Frozen Food in Cans 
Sealed to Prevent Drying 



Inset shows bevel gearing arrangement of power 



Bipe fruits and vegetables may be pur- 
chased in the can because of a process for 
continuous quick-freezing under produc- 
tion-line methods which has been devel- 



cross-feed on latest type it encb*Jathe 
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Swimmers’ Laps 



successfully frozen in cans 
are orange and lemon 
juice; pulps of apricot, 
n ec t a line, plum an d 
youngberry; avacado 
slices and pulp; milk, 
cream, eggs, peas, aspar- 
agus, string beans and 
lima beans. The vegeta- 
bles are handled both as a 
dry pack and with brine. 
Since cans are hermeti- 
cally sealed with a vac- 
uum closer, dehydration 
is eliminated and the 
original quality of fresh 
food is protected from de- 
terioration, . t m / 

± LiHO <* 

Bicyclist Tours with 
Trailer Carrying 
Built-In Bed 



_mling his bedroom 
bv-xuiid him in a stream- 
line trailer, a California 
bicyclist is at home wher- 
ever he stops for the night. 

The eight-foot trailer of- 
fers ample room to stretch 
out in comfort on its 
built-in bed. It is thirty- 
eight inches high and 
thirty-six inches wide. 

Bob McCi^dlg y , who built Operating on pulleys stationed at each end of the pool, an 
it, plans a tour from Cali- automatic tinner for swimmers sets the pace with a flag 
forma to Florida. traveling at any desired rate and at the same time records 

J / 7ii kJHJ A 



Flag traveling on line paces swimmers at any spaed desired, relieving coach 
of need for stop watch, i S' umbered dial counts fops in di+fartcc 
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Bicycle tourist is at home wherever he stops, with a c imt/ort u It fted huilt 

inside eight-foot trailer which, fully equipped, weighs 135 pounds 



the number of lengths 
completed. It relieves the 
coach of his stop watch, 
and precludes guesswork 
by showing the exact pace 
at every stroke. The tim- 
ing mechanism, electri- 
cally operated, may be set 
at speeds from fifty sec- 
onds for 100 yards to two 
minutes and forty seconds 
for 100 yards. It is ad- 
justable to a tenth of a 
second for any distance 
within that range. Ex- 
tremely slow speeds are 
used in training to teach 
rhythm and relaxation. 



^rJLC-^V U etVt 






Tap, building a section at giant 
de-icer far seventy-two penmen ■ 
£*r Boeing ocean flying bout, 
Left, model of Empire 5t.<ic 
building in ten-foot wind funnel 



DLIZZARDS in August and heat waves in dead 
of winter: raging floods in lands stifled by 
drought; ea r 1 1 iq u a k os a n d t idal w a v es t ha t no v e r 
find their way into headlines — 

These are but a few of the topsy-turvy weath- 
er conditions created by modern Vulcans and 
Thors by the flip of a switch or the turn of a dial. 
They can simulate the furies and caprices of the 
elements on the moment's notice. Their magic 
makes possible the manufacture of better motor- 
cars, safer airplanes and sturdier buildings, as 
well as enhancing our safety and comfort. 

^Tailor-made” weather has been developed by 
research workers to determine the value of a 
given material or construction for a specific 
service. If automobiles are to meet extremes in 
weather conditions throughout their lives, they 
must prove their fitness in die cold rooms of 
m ot a ] ’ca r b u i 1 d e r s' on gin eei 1 i n g d epa rtmeni ts. 
Temperatures as low as thirty degrees below 
zero and sixty -mile gales can be reproduced in 
Studebaker s weather plant. Checks <m thermo- 
static heat and water controls, engines running 
under sub-zero conditions, and carburet ion and 
ignition tests are nitsde regularly, in addition to 



410 





Fop, Variable density wind tunnel where research engineers study per- 
formance of scale model#, Belawi. a u fom a !j tie. frozen in block of icv 



studies on such develop- 
merits as the cars new 
air-conditioning and 
heating unit. 

Remember the airplane 
of a dozen years ago? It 
was a crude, boxlike con- 
traption with peculiar 
landing gear, square wing 
tips and a wealth of brace 
wire. The location and 
power of the engine were 
a mere guess, as was the 
design of the propeller. 

Contrast such a ship 
with a modern Boeing, 

Douglas, or Lockheed. 

What is responsible for the great gap be- 
tween them? Is it the combined experience 
of pilots, air-line operators, chemists, en- 
gine builders, gained from the millions of 
commercial flying miles piled up since the 
early twenties? That’s part of it, but the 
real reason may be summed up in one 
word, research. And aeronautical research 



Ice formation on aircraft has given the 
air industry its biggest headaches. The 
danger lies partly in increased weight, but 
chiefly in the deformation of aerodynamic 
shapes; since it is from the wings’ contour 
that the lifting factor is derived, it can be 
seen readily what a menace the ice film 
can become. 



calls for plenty' of test-tube weather. 
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In all the years spent in developing 
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de-icing equipment 1 the engineers 
have had to manufacture their 
own weather for research. The 
biggest rubber de-icers ever made 
were put on Pan Americanos giant 
‘‘Boeing 314,” the seventy-two- 
passenger Atlantic clipper; but 
before 310 square feet of rubber 
could be converted into overshoes, 
model planes spent months buck- 
ing gales in a test chamber. 

In Goodrich’s storm room, largest 
of its kind in the country, water 
sprays, a cooling plant and blow- 
ers join forces to furnish tempests 
similar to those Pan American 
will have to cope with across the 
North Atlantic. The rubber mit- 
tens, standard equipment on com- 
mercial air lines, line the leading 
edge of wing and tail surfaces. 
Connected with a compressed-air 
pump, they expand and contract 
with regular pulsations, cracking 
the ice so the w r ind can strip it off, 
'A wide variety of de-icers have 
been tested in thb plant, each br- 
ing subjected to different types of 
ice, from wa ter y slush to hard 
rime ice of white crystalline struc- 
ture. It has been found Chat the 
most violent breaking action is ef- 
fected by a three-tube shoe, in- 
flating first the center and then 
the two outer tubes. 
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Sea pin rte hull models in upper two pictures are towed ot high speed if I experimental basin to determine 
Utftfer resistance. Below , watching " superflood ” pass over of Ty&ort dam spillway. Bottom, qrmy 

plane ready for test in full-scale wind tunnel Langley Field. 
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The collective nightmares of air-line pi- 
lots could not churn up the variegated 
weather on tap at the laboratories of the 
National Committee for Aeronautics at 
Langley Field,. Ya r Its variable-density air 
tunnel is one -of 'the outstanding scientific 
pieces ^pf equipment in the world. Only in 
this type of wind tunnel is it possible to use * 
small models for obtaining full-scale re- 
sults* The tunnel is constructed within a 
stool tank and compressed air is used to , 
test the miniature. If, for example, a one- 
twentieth scale model airplane is lested T 
the air is compressed to twenty times nor- 
mal density, or 300 pounds 
per square inch. 

Kingpin among the fif- 
teen wind tunnels at 
Langley Field is 431 feet 
long, 222 feet wide and 
ninety -seven feet high* 

The air stream is thirty 
by sixty feet with a ve- 
locity from twenty- five to 
118 miles an hour. The 
diameter of the propellers 
is thirty-five feet five 

» 

inches. 

Ask the average person 
what he knows about the 
science of seismology and 
he will tell you it is con- 
cerned solely with the 



recording of earthquake motions* 
tering wave motions is indispensable to 
earthquake study, but it is only a means 
to an end. The geophysicist uses seismo- 
graphs to find out what, he can about the 
interior of the earth and the causes of 
earthquakes; the engineering seismologist 
studies seismograms to learn the effects of 
earthquakes on buildings* 

The scientist working in this latter 
branch, instead of recording the motions 
of an earthquake, takes a record of an ac- 
tual earthquake shock, then reproduces it 
(Continued to page 122 A) 






Topt etectricat tide-maher in moief of Capo Cfirf canol* Botfom t View 
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!l grits’ come? on again. The new safety fuse 
will change automatically three times in 
the same manner* and when the fourth 
fuse bums out the lights flicker on and off 
to indicate that the unit should be re- 
placed. In the event of a severe short cir- 
cuit, however, the flickering also will cease. 
Inside the unit a contacting pin, mounted 
on a shaft rotated by a coil spring, engages 
the fuse metal. When the first fuse bums^, 
^ out* this pin by-passes it and turns to the 
next one. Afler the fourth has burned, the * 
contacting pin meets the flicker fuse which" ’ 
will not blow out unless there is a several 
short in the system. The lapse of time be- 
tween fuse changes is controlled by th^ 1 
tension or a bint^r pin against the shaft, 



Runner Cannot * 4 Jump the Gun M 
Equipped with Ground Plate 

Jumping the starting gun in a foot race ^ 
i impossible with an electrical apparatus. - 
demonstrated at the Amateur Ath letic , 
S f^nventfoTi. If the runner lifts hisS. 

hand prematurely from the pad, electrical^ 
contact with the gun is broken, preventing^ 

T: il frc *" bein s 
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Flip a switch, pass a knife through the 
slot, and an electric grinder puts a keen, 
convex edge on the blade regardless of 
how the knife is inserted. Entirely in- 
closed in a streamline hood, the power unit 
drives four abrasive blades that grind at a} 
speed of 10,000 strokes per minute, giving A 
a uniformly sharp edge the full length of 
the blade. The grinder will not burn or 
weaken the temper of the knife. 



H you Plow a 
% safety fuse with an 
automatic chang- 
er, another takes 
its place in five 
seconds. If a de- 
fective electric ap- 
pliance has caused 
the trouble* this 
five-second lapse 
allows time to pull 
it out before the 



Cun urll not tire it the runner breaks the electric 
contact by lifting hjs hand from the pad too soon 
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Pilots Sit in Tails of Latest Fighting Planes 
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Here arc tu)o of the latest ftghtinc; aircraft. Top, the British single-seater tigs wide visibility and its pilot 
sits in the tail. B^lotv, the French tu-a-seater has pilot and gunner sitting in the tad. Its arnnirm'iil ifl’ 



dudes shell- tiring cannon. Both ships are fast, the French plane being rated above 370 miles per hour 
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Tandem Bikes Are Coupled 
Making Striking Float 
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off the surface under examination, and the 
direction of the diffracted rays leaving the 
surface is recorded photographically. The 
structure of the surface may be deter- 
mined from this pattern, 






Four of the riders supply alt the povVer needed to 
propel this float made by combining f«- n o tandems 

Two tandem bicycles have been coupled 
together to form an easily maneuvered 
float for use in parades. Mounted on a 
bracket between them is a single bike to 
carry an extra rider. Motive power is sup- 
plied by four persons astride the tandems. 
Fully loaded with riders, radio and deco^ 
rations, the float weighs about 800 



ic Timer for Darkroom 
Works Like Dial Phone 

Both 

left free for "dodg- 
ing” and careful 
control of the 
printing when a 
photographer uses 
an automatic 
darkroom ti mer 
that dials the 
number of seconds 

exposure. Operated like a dial telephone, 
this timer is cut in on the light circuit of 
the enlarger. After focusing, you dial the 
number of seconds and the light is auto- 
matically turwd on for the proper interval. 

M / t/* ■ 

Pedal Converts the Bathinette 
into Baby's Dressing Table 

Converting the baby's portable bath into 
a dressing table is done by a foot pedal on 
the latest models. Without taking her 
hands from the baby, the mother steps on 
the pedal and a canvas frame is drawn 
over 
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Electrons Bouncing Off Metal 
Predict Surface Wear 

Long sought because of its importance in 
- almost every phase of engineering, an elec- 
tronic method of predicting the wear of 
-metals in rails* bearings and other machine 
parts has been found by research engi- 
neers of Westinghouse Electric and Mami- 
-^/facturlng company. The electron is wel 
adapted to studies of mechanical wear, be- 
_ cause, unlike X-rays, it is easily deflected 
by the atoms in any material it strikes and 
* penetration is limited to the surface layers. 
In practice a beam of electrons moving at 
a speed about half that of light is bounced 



Slipping on foot pedal brings canvas table over 
yy’s bathtub pr\d lochs £ in that position 
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"VJ OW you can “pre- 
^ select/’ hours in 
advance, as many dif- 
ferent programs as 
you wish, and then go 
away and forget y our 
radio. This receiver 
automatically t u in s 
itself “on" and “off 11 
and changes stations 
on the hour, half hour 
or quarter hour. You 
can also leave the 
same station on for 
several hours at a 
time if you so wish. 
The time-tuning 
dial is shown in pho- 
to Fig, 1. This dial is 
combined with a self- 
regulating electric 
clock which changes 
each station all day 
long and ^remem- 
bers' 1 to tunc in the 



programs you wish to 
hear* If the set is 
operating it can be 
turned off by merely 
pressing a button; to 
cancel all previous 
station settings it is 
only necessary to 
swing the clock finger 
dial to the left. The 
set can be operated 
directly by pushing 
buttons on the dial, 
and the clock does 
the very same thing 
by closing switches 
inside* 

Referring to the list of programs in her 
daily newspaper, the young lady is "pre- 
setting" her radio for the entire day. A 
small red indicator, or pointer, on the time 
scale is turned to the time the desired sta- 
tion is to be tuned in; the station is then 
dialed much in the same manner as you 
would use a dial telephone. Settings for 
all listed programs are thus made. Photo 
Fig. 3 shows the mechanism back of the 
clock face. 
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Bv Frank M* Lund 

| ’’HIS improved model of the 
most popular portable t.r.f. 
broadcast receiver ever described for 
construct! o n in Popular Mechanics 
Magazine, is now a combination pho- 
nograph and 4-tube a,c. set with 5- 
watt output. There are several good 
reasons for the popularity of this par- 
ticular tuned- radio- frequency receiv- 
er circuit; it makes an excellent inexpensive 
general- purpose portable broadcast set that is 
easy to build, has distance-getting ability, ad- 
justable tone control and surprising volume. A 
beam -power tube in the final stage of the new 
model provides ample output for a 6- in. dy- 
namic speaker and the volume is all that could 
be desired for both radio and phonograph - 
record reproduction. 

Easily portable and all a.c. in operation, it 
can be used wherever a HO- volt, 50 to 60- cycle 
line supply is available. The phono- radio com- 
bination provides entertainment and dance 
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music fur small groups in locations 
where large receivers would not 
bo practical, and phonograph rec- 
ords may be played and amplified 
when broadcasting stations leave 
the air, Complete in every detail, 
it weighs only 18 lbs., and operates 
on a 20-ft. antenna. 

Readers who built former mod- 
els of the receiver will note that 
the same types of antenna and r.f. 
coils are employed, the main 
changes being in the output stage and the power trans- 
former which replaces the line- cord resistor. This 
transformer furnishes power for the self-starting in- 
duction-type phono mot or and the radio set., The phono- 
motor is provided with an 3 -in. felt -coveted turntable, 
which turns at a constant speed of 78 revolutions per 
minute, and plays all sizes of commonly used records. 

t Ccri [ Lmn?d to p-ag-u 136AF 
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Preselector U nit for Any Short-Wave Receiver 
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V70U can separate and bring ml 
- those hard- to -get stations 
with this preselector which em- 
ploys a Browning 5-H foundation 
tuner unit and a Raytheon- 1851 
high -gain television -typo tube, in 
a simple regenerative circuit that 
requites only a handful of parts. 
The tuner unit is designed to 
cover the 10, 20, 40, 80 and 160- 
meter bands and each coil has its 
own band-setting trimmer con- 
denser, A two -deck switch per* 
m i ts band sc 1 eel ion at wi 1 1, The iJ 5 - 
mmfd* condenser is common For aH 
coils. It is necessary to adjust the 
band -setting trimmers (Cll) for 
the length of antenna used. Only 
one of the five coils supplied is 
shown in the schematic circuit diagram, 
Fig. 1 T Those having supers with a wide 
20-meter band, can use this preselector for 
10-meter operation, provided the interme- 
diate frequency is not higher than 500 kc. 
Only four soldered connections arc nec- 
essary to connect the tuner unit in the 
simplified hookup shown in Fig. 2 h These 
connections are all completed in the photo 
at lower left . The value of the 20, 000-ohm 
resistor may have to be increased or 
decreased for smooth regeneration 
control on all five bands. 
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speaker at u uniu^ttoV* type 
installed in kitchen by an s of an 
insulated single-wire line from plate 
TOmifluJs of mrtput-tti&e sockets in re- 
ceber; circuit is comp/rted by con- 
necting ground post of set f and exten- 
sion speaker to a c o J d-uj a f «! r pipe. 
Speaker- housing detail* in Figs* 1 ontl 
1-A. Fig, 2, hookup for single tube 
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Diagram Fig, 2 is im effective method for eliminating ignition interfer- 
ence in art auto set when all other means such us shielding and sup- 
pressors fori. Choke is mode by winding from 25 to 50 (urns of A'o. 14 
doubfc-cotton-coVered wire on a form !'j in, m diameter amf about 
J m. long. Fuse prevents shorting battery if blocking condenser fads* 
Lower left t /ms/unjpy for bringing high-frequency uoflajfr 

through partitions i small ones nro t-ifso used to support coils. Right , 
slide -•.witch l isofuf for font' controls or c/uinge-orer 1 circuit.^ Fig* 4 
illh:\t rates a safe method for grounding receivers of the o.c.-rd.c. type 
which have no ground pn.vts Or proiJisfon for a chassis ground, A 
.5 mfd. paper-type condenser is connected in series with a lead fas- 
tened under a screw on (fie chassis base, the other side of the con- 
derr-scr fccinp aftachgt^ to j grpund clamp on a cold-water pipe 
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P O P U I, A R 
Portable Set Is Self-Powered 






No antenna or ground wires are required 
for this self-powered battery-operated re- 
ceiver as the antenna wire is built into the 
* "'set itself- The dry-cell “A” battery will 
serve for 250 playing hours before replace- 
ment is necessary. Broadcast receivers of 
this description are suitable for sportsmen* 
vacationers and travelers away from pow- 

lines. 



Noise Analyzer Saves Time 

Connected between the noise-producing 
electrically operated appliance and power 
or between the radio receiver and 







a* 

line* various forms of noise-filter arrange- 
ments can be tried out quickly by Tnerely 
rotating a selector switch on this compact 
portable device. Attachment cords and 
connectors provide for test connections and 
grounds. When noise is reduced to a mini- 
mum* the analyzer indicates the standard 
type noise filter to use in duplicating the 
same setup, thus eliminating guesswork 
and loss of time, 



All-Purpose Mobile Sound System 




Operating either from a 110- volt a,c. line 
or a car battery, this versatile publie- 
address system is suitable for street-cor- 
ner, mobile or in- 
door applications; 
its 30 -watt normal 
output is ample 
for goo d-s i z e d 
crowds. It consists 
of a 9-tube ampli- 



fier in a steel carrying case and two 12-inch 
permanent-magnet loud speakers with 
aluminum dome bafHes. The unit includes 
a phonograph turntable and pickup, gen- 
emotor for battery operation and recepta- 
cles for speaker, microphone and power 
plugs, 

A 

C Blueprints covering radio construction 
articles in this and past issues are available 
for 25 cents "each; original material lists 
and' additional information can be ob- 
tained from our Radio Department without 
charge upon receipt of postage. 




NEXT MONTI! — How to Build u Law- Coat Progressive Three-Unit Broadcast Ke- 
ceiver. Designed especially for student beginners; employs three of the latest 1.4- 
volt tubes: works on one No. 6 dry cell and two 45-volt midget B-batteries. Also — 

How to Operate Up lo Twenty Receivers on a Single All-Wave Antenna 





AMOUNTED in either of 
these two stunning 
frames your pictures will 
stand out strikingly among 
modern furnishings. The 
molding for the frame pic- 
tured in Fig, 2 is cut and 
assembled as shown in Figs. 

3 and 4 S from strips of white 
pine. The saw groove for the glass 
inserts* which is cut at a 60° angle, 
and the rabbeted edge for the pic- 
ture glass are cut before gluing 
and nailing to the beaded side 
pieces. Then the molding is mi- 
tered to corresponding lengths, 
after which it is glued and nailed 
together at the corners. If equip- 
ment is not at band to run the 
hi-im beads around the outside of 
the frame, Fig. 4, you can leave 
this plain. For the inserts, you can 
select either silver, blue or black 
mirror glass. You can make the 
latter from clear glass as follows: 
After the glass has been cut to size, 



6a, ASS PAIMTTD BLA6K 
-TN UNDERSIDE 



CCRNE 
■^|T[ RED T GLU£ 
AND rtVtir. P 



CARDBOARD WA, T 



while the second, having mir- 
rored sides, gives sunken effect 



By W. C. LECKEY 
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picture glass 
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Two types — one raises the pic- 
ture in relief out from the wall 



4Z3 




424 



POPULAR MECHANICS 
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picture 



MAT 



stock to which it is 
^ nailed. The compound 

cuts on the ends of 
equal, corresponding lengths are 
then made as in Fig. 5. It is an 
easy matter to nail the frame to- 
gether without shifting if you use 
a jig like the one in Fig, 6. Tem- 
porary stop strips hold the mold- 
ing in squarely while blocks sup- 
port the rabbeted edge at the 
inside corners. The use of a card- 
board mat around your print is 
optional, but a cardboard back- 
ing should cover the back of the 
frame as in Fig, 8, to keep out 
dust and moisture. 
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JIG HOLDS MOLD- 
ING FOR NA1LLIHG 
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apply strips of mask- 
ing tape to comers on 
the underside as in 
the suggested pat- 
tern. Then give the 
underside two coats 
of black enamel. 

When dry, cut around 
the masking tape 
carefully with a razor 
bl ade, remove the 
tape and fill in with 
gold paint. A tem- 
plate of card boaid 
will be helpful in cutting the glass to 
butt together accurately at the cor- 
ners, An overhanging strip of nar- 
row molding glued to the top edges 
of the Frame keeps the glass in place. 
Two coats of bone- white enamel are 
then applied. 

The frame pictured in Fig. 1 can t 
of course, be made larger than di- 
mensions indicated in Fig. 7. Essen- 
tially, this frame is made up by 



gluing strips of 



h alf-roun d 



molding to a 14-in. underframing. 
You will note in the detail above Fig* 
7 that seven strips of molding laid 
side by side equal the width of the 
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Camera Elevated Above Crowds by Periscope 




Photographers who favor small reflex 
cameras, which arc of little use in a crowd 
oi' other places where objects interfere 
with waist-high aiming of the lens, will 
find that this simple periscope solves the 
problem. It consists of a rectangular lube 
and a small mirror. Heavy cardboard or 
other suitable rigid material may be used 
for making the tube* The upper end fits 
the camera focusing hood snugly to ex- 
clude light, and the tube tapers slightly 



toward the lower end* About 8 in. from 
this end, a small mirror is set at a 45 
angle behind a 2- in. opening in one side 
of the tube. Small wood strips glued to the 
inside support the mirror. Any object 
showing on the camera ground glass is vis- 
ible on the mirror through the opening* 
An elastic band fastened to the tube holds 
the camera in place. The shutter can be 
operated with a string, although a 2-ft. 
cable release is preferable. 



Paint Burned Out of Empty Pail Without Damaging Metal 

Large paint pails, which are often made 
of steel, provide handy containers around 
the farm or shop when cleaned inside thor- 
oughly* To do this easily, fust scrape the 
inside to remove as much paint as possible. 

Then set the pail in a tub of water w r ith a 
weight in the bottom to hold it down, and 
drop a lighted newspaper inside. The paint 
residue will ignite and burn away entirely 
without melting soldered joints. Water 
surrounding the pail protects it against ex- 
cessive heat. 



C White-shoe cleaning paste of the type 
that comes in tubes is a good substitute for 
white poster paint; when thinned with wa- 
ter, it is efficient and is less expensive than 
regular poster paint, especially when used 
in large quantities, or to cover large sur- 
faces. 
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Clothesline Support of Pipe 
Is Neater Than Wood 




Disliking the appearance of a heavy 
wooden post to support a clothesline, I 
made some supports from %-in. pipe. Each 
one consists of three pipes assembled in a 
triangular shape and fitted together at the 
top by means of elbows, tees and nipples. 
The bottom of each support is set in a 
sunken nail keg, which is filled with con- 
crete to anchor the pipes. 

— C, M. Lyman, New Hartford, N, Y* 



Dispenser Measures Polish 




To obtain uni- 
formity in polish- 
ing ferrotype tins, 
a photographer 
uses a bottle which 
automatically 
measures the ex- 
act quantify of 
polish required 
each time, A glass 
tuba, such as a 
sipper, is cut off so 
that it holds ex- 



actly the amount of polish required for 
each tin. Then the tube is bent at the low- 
er end and inserted into the bottle stopper 
so that it just clears the bottom of the bot- 
tle. When the latter is tipped up, the 
amount of liquid contained in the sipper is 
poured onto the ferrotype tins. 



Tin. Cans Containing Small Parts 
Easily Identified 

As cans used for storing small parts, 
nails and screws in the workshop are not 
transparent like glass jars often used for 
this purpose, one 
worker attached a 
sample of the con- 
tents on the out- 
side* Some small 
items were fas- 
tened directly to 
the can with a 
drop of solder 
while larger items 
such as bolts were slipped through wire 
bent to form loops and soldered to the can. 
The samples can be removed readily, are 
easy to see and measure quickly, and the 
arrangement saves considerable time. 

— Arthur M. Chester, San Diego, Calif. 




Seedlings in Hotbed Shielded 
from Drip and Chill 

In glass-covered hotbeds and cold 
frames, delicate seedlings are often beaten 
down or rotted by the constant drip water 
caused by moisture condensing on the un- 
derside of the glass* The use of a separate 
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pane of glass mounted inside the frame, as 
shown in the upper detail* ends the nui- 
sance. The inner glass remains at the same 
temperature as the confined air and will 
not sweat. As ventilating glass -covered 
frames are not. always practical drying cold 
or windy flays, due to sudden th tiling nf 
seedlings, the sash may be raised from one 
to several inches, by using a burlap cur- 
tain as shown in the lower detail. Then the 
escape of warm air and entrance of cooler 
air are retarded, thus bringing to the seed - 
lings a gradual change of temperature. 
The top edge of the curtain is tacked to the 
sash and a hem at the lower edge of the 
curtain incloses a rod or pipe to serve as a 
weight. Cleats on the frame keep the cur- 
tain in position, 

— Robert Stabler, Portsmouth, Ohio. 



Bridge from Old Car Frames 

A pedestrian bridge in a Nebraska state 
park is supported on old car frames, which 
have been stripped down and placed on 
end. The cross member of each carries 
steel rails, which support the bridge 
planks. The frames extend well above the 
walk proper so that guard rails are in- 
stalled easily. 




Changing Jig-Saw Blade Is Easy 
with Block of Wood 




i o 



SHAFT 



TdlCANtSS 
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TENSION 



Users of jig saws who have wished for 
an extra hand when changing a blade, will 
find that a block cut as indicated will Hold 
down the spring-loaded shaft, leaving both 
hands to insert the blade and tighter/ the 
locking screw. Thickness of the block Will 
depend on how F far the shaft must be "low- 
ered to get the required tension on' the 
blade, — Ralph T. Moore, Lakewood, Ohio^ 
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Paper Tape Guides on Typewriter 
Aid in Manifold Work 



Difficulty in typ- 
ing a number of 
sheets of paper 
with carbons be- 
tween them caused 
me to experiment 
with gu ides o f 
g u m m e d-p a pe r 
tape stuck to the 
typewriter roller as indicated. The thpe 
was folded and creased so that half the 
length of each piece was free, forming a V 
into which the sheets and carbons were 
dropped before turning the roller to bring 
them into typing position, 

— G. E. Hendrickson, Argyle, Wis. 
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Styled tfi a fashion so much in WffUO at present, this taot- 
if (Af ideal companion piecU far « wing chair. It‘s 
comfortable too* when used individually as a fireside seal , 
or as a. radio bench. Simplicity of construction makes it an 
easy job tor the craftsman who has only a feu,' tools and 
limited spare time. The cushion Spring unit can be ob- 
tained ready-made at a nominal cast and the u'ftrfe of rot 1 - 
ering it to make tin tittfeetive t removable cushion is a sim- 
ple upholstery job 
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Non-Slip Surface for Rungs 
on Ladder 



Danger of slipping while standing on a 
ladder, when your shoe soles are wet or 
muddy, can be reduced to a minimum by 
covering the rungs with pieces of old bi- 
cycle tires. Just slit the pieces on the un- 
derside and slip them in place. If the di- 
ameter of the tire is too large for the 
rungs, cut a strip from the underside. 

— R* Moffatt* Brooklyn, N. Y. 




Smoothing Inside of Wood Rings 
on Belt Sander 

To sand inside surfaces of large wood 
rings on a belt sander set the ring on the 
belt, hold sandpaper against the inside 
surface of the ring, as shown, and start the 
machine. This rotates the ring, with the 







inner surface receiving the abrasive ac- 
tion* By holding the sandpaper in a cup 
fomi in your hand, a wood ball can be 
sanded in the same manner. Care must 
be taken to hold the sandpaper to the side 
and top of the ball to avoid tendency of 
the ball to jump off the sander. 



Rubber Disk Slipped on Flag Pole 
Shields Pulley Against Sleet 

To keep ice and 
sleet out of the 
slot and pulley of 
a flag pole, one 
school janitor pro- 
vided a shield cut 
from a piece of in- 
ner tube. When 
this was fitted 
snugly over the 
top of the pole to 
rest just above 
the pulley slot, it formed a cone-shaped 
shield which was found highly effective. 




Turned "Bird Valet” Holds Pipe 
and Cleaners 




It takes both the pipe and the cleaners 
to complete this droll bird valet for with- 
out them he looks like nothing more than 
a miniature bowling pin. The pipe adds his 
head and bill, and the cleaners provide a 
tail. It takes only a few minutes to turn 
the body from hardwood on the lathe, drill 
the hole for the pipe cleaners, and mount 
on a base as shown* The latter can be 
enameled white and the body black. A lin- 
en loose-leaf patch or an inlay on each side 
of the pipe bowl forms the eyes. 
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V\ riTH its red dial becked by a crystal 
ring, this colorful clock case is as- 
sembled from plasties, rmd makes n dis- 
tinctive mantel piece, After jtg sawing the 
figures in the dial, it is trued up on a disk 
sunder, using a pivot pin as shown in the 
photos below, and cemented to the ring. 
The base of the case is a length of red 
plastic tube drilled to take two plastic rods 
us indicated, then cut in half and slotted to 
take the edge of the 
ring. The slot must 
be cut carefully to 
get a good fit. The/ 
clock is a small 
electric inovepaent, 
which cari"T>e ob- 
tained from any 
clock dealer at a 
nominal cost. If 
specified when or- 
dered, the hands 
that come with the 
clock will be of the 
proper length. If 
you already have a 
movement the 
hands can be short- 
ened or lengthened 
easily with little 
trouble. 
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Nails Clinched over Old Ftle 
Can’t Tear Clothing 




Nails clinched in the ordinary way on 
boxes, crates or doors which must be han- 
dled, frequently tear clothing or cause in- 
jury due to the projecting points. To pre- 
vent this and at the same time clinch the 
nail more tightly, bend the projecting point 
over an old three-cornered file and then 
drive the point into the wood. 



Tip of Electric Soldering Iron 
Removed without Damage 



Tight-fitting lips on electric soldering 
irons are frequently hard to remove with- 



out damage when the 




head is clamped in 
the vise and the 
tip is loosened 
with pliers or pipe 
wrench. To hold 
the tip immovable 
while unscrewing 
it, get a 12-point 
socket wrench 
head of suitable 



size and mount it on a wooden base by 
means of a short carriage bolt* Or, simply 
grip it in a vise. In use, you insert the tip 
into the wrench opening and, pushing 
down firmly to prevent the tip from slip- 
ping upward, turn it by the handle. The 



makes contact with, all four 
corners of the tip. Do not use a hexagon 
wrench head as it will not fit properly, 

— W, C* Wilhite, Carlinville, I1L 

Chemical Crystals Are Crushed 
with Safety Razor 

Amateur chem- 
ists and photogra- 
ph ers who have 
occasion to crush 
chemical crystals 
will find that the 
frame of a dis- 
carded safety ra- 
zor serves nicely 
for the purpose. 

The curved face of the razor permits it to 
be pressed down on the crystals with a 
rocking motion, thus doing a quick and 
effective crushing job. 




Self-Latching Gate Fastener 
from Strap Hinge 




With one end 
bent over to form 
a hook, a strap 
hinge provides a 
good latch for a 
small wooden gate. 
When the latter is 
closed the latch 
a u t omatically 



holds it. It's best 
to saw off the gate post flush with the top 
of the gate to support the hinge, or a block 
can be nailed to the side of the post. 



Firm Anchor on Woodpile 





There’s no need 
to drive stakes in 
ound to 
support piles of 
•cord wood- Forked 
saplings are stuck 
between layers of 
wood and stout 
sticks are slipped 
through the ends 
as shown in the 
drawing. The 
weight of the wood 



on the saplings will 



keep the anchor thus formed in position. 
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Streamlining Adds Snap to Sidewalk Scooter 
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Patterned after modern streamline loco- 
motives, this sidewalk scooter is sturdy, 
yet comparatively light in weight and the 
construction is possible with hand tools. 
The chassis is made from any available 
stock, and skate wheels are attached in the 
usual manner. An effective brake consists 
of an IS to 22Mn. length of lightweight flat 
iron, bent as shown and bolted to the un- 
derside of the chassis, A hole drilled 
through the chassis directly over the free 
end of the brake shoe is fitted with a bush- 



ing in which the carriage bolt will slide 
easily. A coil spring is also provided to 
raise the bolt when foot pressure is re- 
leased, The frame for the shield consists 
of two horizontal U-pieees notched to fit 
the steering post to which they are at- 
tached. Then a piece of Mu-in. hard- 
pressed board is cut and attached to the 
frame. A small flashlight can be set in a 
hole bored in the steering post and the 
shield is then given a snappy paint job in 
orange, with a red -and- white emblem. 



This Simple Jig for Cutting Tenons Fits Any Circular Saw 



Here’s a jig for safely cutting tenons on 
your circular saw* It consists of three 
blocks; one is the base and the other two 
are fastened together at right angles as in- 
dicated. The underside of the base is slot- 
ted for an oak runner, which slides in the 
m iter ^ gauge groove of the saw table. The 
upper surface of the base and the lower 
surface of the horizontal block that fits on 
the base, are each grooved at right angles 
to the first groove, to fit a runner which 
permits lateral adjustment. The horizontal 
block is fastened to the base with bolts 
’which slide in slots to permit adjusting the 
jig for cutting tenons of different thick- 
nesses. A C-clamp will hold the work. 





RE-CANING 

' * V * k T. r ' w ^ V ' f V r 

,\W *yM ,\m ymy m y m ym v\ 

Easily mastered by any 
beginner* All yon buy is 
the cane as no took except 
wood pegs are needed 

THY not get out that old rocker from 
the attic if all it needs is a new seat? 
Once you have acquired the knack of 
weaving cane, there's no trouble at all in 
doing this work and it's a possibility for 
making some spa re- time profits. 

Size of Cane: First you take a piece of 
cane from the broken seat and go to your 
furniture dealer so that new cane of the 
same size can be obtained. If the worn-out 
seat has been removed* you determine the 
correct size of cane to get by the size of 
the holes in the seat frame and the distance 
they are spaced apart. If the holes are ; Ji« 
in. in diameter and % in. apart, irse a size 
termed as superfine. When they measure 
Vz in, apart, use fine fine; when % in, apart, 
use fine. Quarter -inch holes ^'4 in. apart 
require medium and ■)')«- in* holes, 7 a in. 
apart take common. The two sizes gener- 
ally used are fine and medium. Cane comes 
in bundles of 1,000 ft, or half bundles of 
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ANOTHER LAYER OF STRANDS 
GOES OVER THE. P1RSTONE 



THE WEAVING BEGINS - UNDER 
ONE STRAND AND OVER THE NEXT 








HERE'S A FINISHED JOB — BOTH 
SCAT AND BACK ARE RE CAN ED 
VARNISHING WLU MAKE THIS 
CHAIR AS GOOD AS NEW 



baveb 



500 ft. A full bundle will reseat three or 
four chairs of average size. If you wish to 
purchase just enough material for a single 
seat, keep in mind that sixteen single 
strands will do a seat measuring about 14 
in. square. 

Cane Is Kept Moist: Remove the old 
cane seat and clean out the holes in the 
frame. For tools you need only five or six 
tapered wood pegs. If the holes are not too 
large, golf tees will serve for pegs. Each 
time you are ready to use a new strand of 
cane, it should be immersed in water for a 
few moments. This makes it somewhat 
pliable and easier to work. However, too 
much soaking makes the cane too limp for 
easy working. Your hand dipped in water 
occasionally while handling will keep it 
sufficiently moist. 

Square Seats Easiest: A square or rec- 
tangular seat is easier to weave than a 
round one. When weaving a round seat, 
you must skip several holes so that the 
strands will run parallel. The first step in 
weaving a square seat is to run the strands 
vertically from front to back. Start with 
the center hole in the front rail as in Fig. 1 . 
Insert the strand, letting the end extend 
about 3 in. below, and hold in place with a 
peg, Run the entire strand between the 
thumb and forefinger to keep it from twist- 
ing so that the glazed surface will be on 
top. From the center front hole pass the 
strand through the center back hole, draw- 
ing it firmly but. not too taut to break, and 
fasten with a peg. Bring the end up 
through the adjacent hole on one side, shift 
the peg to this hole, and. running the cane 
through your fingers as before, draw it 
back to the front rail, parallel to the pre- 
vious strand, then insert into the hole and 
fasten with a peg. This procedure is con- 
tinued until all vertical strands are in 
place, omitting the corner holes. 

The second step is merely a repetition of 
the first step except that the strands run 
across the first ones as in Fig, 2. When a 
strand is nearly used up and is too short to 
reach across again, peg the end and start 
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By studying a sample taken from the 
old seat you will be able to correct 
yourself if you have difficulty, In 
step six, Fig. 6. you make a diagonal 
weave in the opposite direction. You 
use a reverse procedure for this, 
passing over the horizontals and un- 
der the verticals. When this weave is 
completed, all loose ends are tied to 
the underside. 

Applying the Binding: The binding, 
Fig. 7, covers the holes 
around the border of the 
seat and provides a neat, 
finished edge. Use a wide 
strand known as binder. 



with a new strand. You do not join strands. 
When all horizontal strands are laced over 
the vertical ones, you are ready for the 
next step. 

Fastening Loose Ends: Before starting 
the third step, you can fasten the free ends 
of the strands thus far in place by tying to 
the underside. To do this, wet the end of 
each strand thoroughly, pass it under one 
of the loops of cane between the holes and 
bring it around in a knot. If necessary, a 
knife blade will aid in slipping the strand 
under the loop. The third step is a repeti- 
tion of step one, a second layer of vertical 
strands being laced over the horizontals 
as in Fig. 3. 

Actual Weaving Begins: With the next 
step. Fig. 4, you begin actual weaving. 
Weaving from left to right, each horizontal 
strand, indicated in black, is passed under 
one vertical and over the next adjacent 
one. Each time you say to yourself “under 
and over/* for each pair of verticals, until 
you reach clear across. After passing the 
strand down through the hole and up the 
next, you are ready to make a return trip 
from right to left, but this time weaving 
over and under instead of under and over. 
In weaving, frequently draw the entire 
Strand up taut. 

The Pattern Takes Shape: Next is the 
fifth step — the diagonals. Fig. 5, Starting 
at the left front corner hole, work a strand 
under the double row of horizontals and 
over the double row of verticals , continu- 
ing in a like manner also on the return trip. 



To fasten this over the holes, you use a 
strand of the same size cane as you have 
been using for weaving. Skipping every 
other hole, pass the end up through the 
hole from the bottom* lay the binder 
over the row of holes and form a loop 
around the binder with the cane as you 
again pass the strand down through the 
same hole. This method is continued 
around the entire border of the seat. If you 
find if difficult to pass the strand through 
some of the holes, you can enlarge the 
opening by working a nail around in the 
hole. If the seat/ after it has dried thor- 
oughly, rings when struck sharply by the 
hand, you have done a good job. A coat of 
clear varnish or lacquer on the cane will 
make it impervious to moisture and ready 
for a long period of usage. 
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A cart to convey food, hot or cold, mrt*l he V- 
erases from kitchen to garden is illustrated 
above. The cycling Vacationist will get goad 
UTf item the simple trailer at the right 



'white 
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R.'.iL FASTENING 



a pair of Small balloon wheels t 
one eon build novel vehicles for work 
und ffuv. The light (jiiwbu) at the left 
i-s Ifff cumbfrsomc (/tan the standard 
models and is a real convenience far 
the amateur gardener, while the speedy 
coaster below will give the children m 
thrill. Its Jo«j center of gravity ufut 
powerful brake make it safe 
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Viewing Motion-Picture Films 
on PemType Flashlight 





This pocket film viewer Is handy and 
useful when editing your motion -picture 
films, It consists of wire bent to grip a 
pen-type flashlight and a small magnify- 
ing glass fastened to the frame with adhe- 
sive tape. A piece of transparent paper is 
glued in place as illustrated to diffuse the 
light from the flashlight. The film is placed 
directly over the paper. Such a viewer is 
especially helpful when splicing in titles, as 
they may he read directly from either the 
small 8-mm. or the 16-mm. size film. 



Pneumatic Trough and 'Beehive* 
for Chemical Experiments 

Home chemists who desire to experi- 
ment with the collection of gases will find 
that an ordinary bread tin having an over- 
flow pipe soldered 
onto one side near 
the top, will serve 
very well as a 
pneumatic trough, 
while a small 
flower pot, altered 
as shown in the 
sketch, makes a 
good “beehive.” A 
large bottle in which the gas is collected is 
set in an inverted position over the hole in 
the bottom of the flower pot, the latter, of 
course, being submerged below* the sur- 
face of the water. The rim of the flower 
pot is notched with a file to take the tube 




from the gas generator, In use, the bottle 
and pan are filled with water. Then the 
bottle is turned upside down and placed 
over the flower-pot hole. As the gas comes 
in, water will run out and be replaced with 
gas until the bottle is filled. 



Slats Across Top of Hotbed 
Give Partial Shade 

These slats over hotbeds permit ample 
sunlight to reach the seedlings on bright 
days, yet allow* in- 
dividual plants to 
benefit from inter- 
vals of shade dur- 
ing the heat of 
midday, as at this 
time each slat 
casts a “traveling 1 ' 
shadow. The slats 
are sawed quickly 
and a single small nail through each holds 
them in place. This method is excellent for 
tender plants w r hich are apt to suffer from 
continuous hot sunshine. 



Wire Wound on Threaded Work 
Protects It in Chuck 

When it is necessary to chuck threaded 
work in a lathe, you can protect the threads 
by w inding copper wire in them. It should 
be of a size large enough to project beyond 
the height of the threads. You‘11 find the 
wire better than a split brass or copper 
tube* — C* W* Woodson, East Aurora, N. Y, 
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One-Piece Tie Racks and Shelves Fold Flat 




Scrollsawed frctn single pieces of plywood nr other suit- 
able stock, these nechtte racks and small Watt shelves 
pivot to the backs * when folded, fit in the Space 

front which they were cut. Brads or finishing nails 
form pivots.. After cutting out the parts , the front iowtr 
edge of the pivoted member of such a shelf or rack merst 
be beveled slightly in order to provide sufficient clear- 
ance to prevent binding. While a few suggestions are 
given here, anyone can elaborate on the ideas and pro - 
duCC an endless Variation of designs 



This Quick-Acting Clamp Holds Work While Scrollsawing 



Here's a clamp that disposes of the prob- 
lem of holding work for intricate cutting 
with a hand scrollsaw or coping saw. It 




consists of a base, a sliding arm and a 
cam, all made from scrap hardwood stock. 
Exact sizes are of no importance. Yon can 
make it up to suit your work. The arm is 
faced with a square piece of rubber cut 
from a stair tread to prevent marring the 
stock, and the small end slides between a 
couple of angle -iron brackets to permit 
adjustment. Also, the cam is pivoted be- 
tween the brackets* A coil spring fitting 
tightly in a hole drilled partly through the 
arm from the underside raises the latter 
when the cam is released* 



H ip -B oo t T op s H eld by Clothe sp in 
to Avoid Cracking Uppers 

When you set hip 
boots in a closet, clip 
the tops together with 
a spring-type clothes- 
pin as indicated* This 
keeps them from fold- 
ing over, which will 
cause the rubber to 
crack if the boots are 
left in this position for 
any length of time* 




“SKIPPER -JZw-Gd 




BREAST HOOK 



’5TMA 



PART I 

I DEAL for river or lake use, 
1 yet big enough to ride rough, 
water, 'Skipper'" is a smart little 
craft combining graceful lines 
with low-cost, simplified con- 
struction* Cost of materials will 
vary between $30 and S1Q. You 
can get an idea of "Skipper's” 
performance from Fig, 1 and 
photos below it, also Fig. 5. Figs, 
2 , 3 t and 4 show construction. 

Begin work by making up a 
full-size pattern of each frame, 
as shown in Fig* 6. Draw one 
side only, then fold the 
paper on the centerline 
and with carbon paper, 
facing up, duplicate the 
outline on the opposite 
side of the centerline. 



'* SKIPPER ” 

LENGTH — ! 4 FT. 

BEAM — 54 IN. 

FREES OAffO — \5% EH, 
DEPTH — 24 IN. 

DRAFT — 5 m. @ 725 ** 
WEIGHT— 275 LB* 
PASSENGERS — S' 
MOTORS -SUITABLE FOR 
MOTORS FROM 4 TO 24 HP. 
SPEED - 9 TO 2 5 M.RH. 
DEFENDING ON MOTOR 
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Fig. 6 shows the general frame shape, while 
Fig. 7 gives the dimensions for each frame 
at the points indicated. 

After making the paper patterns, trans- 
fer the outlines to the s 4 ~in ¥ frame stock 
and saw out on the bandsaw. Each frame 
has two side members, and these should be 
nailed together and sawed in one opera- 
tion. The chine notches can be cut at the 
same time, with the exception of frame 
No. 1, which is beveled and best fitted after 
the frames are set up. The ehine stock is 
1 by 1 in., and a short section of the stock 
should be used to locate the position of the 
notch on the paper patterns and later on 
the frame stock. Fig. 8 shows how the 
chine fits into the corner of each frame — 



one edge even with the edge of the side 
frame. At frame No. 1, the location is as 
shown in the inset. Fig. 8. 

The parts of each frame ore assembled 
over the paper pattern, as shown in Fig. 10. 
The pieces are first nailed together, then 
fastened with screws. The joint is a sim- 
ple butt joint except at frame No. 7, which 
is half-lapped, as shown in Fig. 9. Note 
also in this drawing that the bottom piece 
of frame No. 9 is beveled at 12 degrees. 
This bevel applies to the top and bottom 
edges, also the top of the keel notch and 
the top of the chine notch. All other frames 
are cut square across. Be sure to mark the 
centerline on each frame across the tem- 
porary crossbar before removing it from 
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DIMENSIONS IN INCHES 




the paper pattern. Batten notches 
are cut later. 

Now, make a full-size paper 
pattern of the stem and knee, as? 
shown in Fig. 11; then, transfer 
the shape of these two pieces to 
two pieces of 1%-in. white oak and 
saw out* The rabbet and bearding 
lines, sheer line and chine line 
should be marked plainly on the 
wood. The stem should be about 
Va in. longer at the top than the 
actual finished size shown in the 
pattern. Fasten the stem and knee 
together with three, 3 4-in< brass 
or galvanized carriage bolts, as 
shown in Fig, 12. The heads of 
these bolts are ground flat, as in 
Fig. 13, and are countersunk ex- 
actly in the center of the stem. 

Mark the cutwater along the 
outer edge of the stem. This is 
uniformly in- wide from the 
sheer down to the knee where it 
starts to flare out, becoming 34 in. 
wide at the keel end of the knee, 
as shown in Fig. 14. Plane away 
the wood from the rabbet line to 
the cutwater line on each side of 
the stem, as shown in Fig. 15. You 
are now ready to cut the rabbet. 
To do this, you will need a little 
block of wood of the same thick- 
ness as the planking (% 
in.) sauced square across 
at one end. This block 
(■'fid’'} is let into the stem 
so that one corner touches 
the rEibbet line and the 
face touches the bearding 
line, as shown in Fig. 16. 
These mortises at inter- 
vals of 6 in. along the 
guide lines, Fig* 17. 
give you the exact 
shape of the rab- 
bet. The job is 
finished by simply 
fairing up the 
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notches to make one con- 
tinuous rabbet, as shown 
in Fig, 19, 

The keel is cut from 
I s 2 -in, yellow pine or 
white oak, 4 Vi in. wide. 
Square up the end which 
butts again si the stem, 
and then lay off the sta- 
tion marks, as shown in 



END OF 
SAW CUT, 



ST A, 3 



i T A. 1 



Fig. 23, Cut the keel to exact 
length, and make the step at the 
stem end as shown in the draw- 
ing, Now, on the circular saw, 
Fig. 24, cut a rabbet along each 
edge of the bottom of the keel, 
starting at the stern and stopping 
at station N<> r 3. Shape the for- 
ward part of the keel to the di- 
mensions given in Fig. 23. Now 
pick up the saw-cut rabbet. Fig, 
20. at station No, 3, and continue it 
at the same depth but tapering in 
width until it becomes zero at the 
end of the keek Tins taper cut is 
not the true rabbet. Before the 
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latter can be cut, the keel 
must be fastened to the 
stem, using three carriage 
belts. The heads are left 
round, and are count cr- 
siir.h n little over h in., 
as shown in Fig, 22, Pro- 
jection of the keel beyond 
the stem should be faired 
oil with a plane, carrying 
the curve about 12 to 15 
in, along the keel. You 
can now spot in the rab- 
bet at the end of the keel, 
as shown in Fig, 21 T mak- 
ing the cut the same as id 
the end of the stem. Then, 
setting frame No. 2 in 
place and using the fid. 
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you can spot in the rabbet 
at station No* 2, Draw a 
fair line between these 
two cuts and cut the rab- 
bet, Fig, 18 shows the 
final step of driving %-in, 
softwood dowels into the 
rabbet where the joints 
cross it, These stop waters 
go right through from side 
to side, and are trimmed 
off Hush. 
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removed later and the 
holey plugged. The 2 by 
4-in, end support should 
be plumbed vertical, the 
stem being toe-nailed lo 
the top. 

Now the frames are 
set in place at the points 
previously marked on 
the keel. Each frame is fastened at right 
angles to the keel centerline with 2 in. No. 
10 screws, one on each side from the un- 
derside of the rabbet. Fig. 25, Countersink 
th e screw heads ] s in. One other point of 
importance can be seen in Fig. 30 — frames 
Nos, 1, 2, 3. and 4 are placed so that the 
side frames face the front. Sides of frames 
5 and 6 face aft. The last frame* No. 7, is 
raked as in Fig. 28. 

Fig. 30 shows all the frames set up. The 
strongback is nailed in place first, each 
frame being leveled vertically before nail- 
ing. Support sticks hold each frame level 
crosswise, while the nailing strips keep the 
frames spaced equally. 



The building trestle, Figs. 26 and 27, Is a 
2xti-in. plank. 14 ft. long, supported on 
trestle legs as shown, The top edge of the 
plank must be straight, and it must be set 
with a spirit level. This is important. 
Place the keel and stem assembly on the 
keel support, and, under each of the sta- 
tion marks on the keel, locate and tack 
small blocks of wood of the thick- 
ness shown in Fig. 27, Fasten the 
keel to the keel sup port with three 
lag screws, Fig. 2fi. These will be 
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per" completely framed. The 
lop batten on each side goes 
on first, followed by the 
chine and the two interme- 
diate battens* Each batten 
should be centerlined, and is 
fastened with one l 1 4 -in. 
No. G screw el! each frame 
and at the stem. At the 
stem, the battens are beveled 



The edges of the side frames 
now must be beveled to carry 
out. the contour of the boat. 
The proper bevel can be deter- 
mined easily by springing a 
light strip of wood across the 
frames. After beveling, cut the 
batten notches, taking the 
spacing from the dimensions 
given in Fig, 7, Check 
the marks by nailing a 
batten in p la ce , Ba tten 
notches arc easily cut by 
damping guide strips to 
the saw, as in Fig. 29. 

Clean out the waste with 
ft wood chisel and then 
smooth up with a rasp. 

Fig* 31 shows f ‘Skip- 



to lie immediately be- 
hind the bearding line* 
The chine is similarly 
beveled and is also 
notched to fit around the 
stem, as in Fig, 32, being 
fastened with one screw 
from the side and one 
nail from the top, as in 
Fig* 33. At the frames* 
the chine is fastened 
with one 2-in. No. 10 
screw countersunk to 
allow" later shaping of 
the chine pieces. Before 
fastening the chine* 
check each frame with a 
level, as in Fig, 34. All 
battens and the chines 
are sawed off flush with 
the rear face of frame No. 7* The first 
planks to £o on are the center ones on each 
side. Fig, 35 . To determine the shape of 
these anti nihor planks, you will need a 
"spiling” board sawed out roughly 
>0 as to fit between the batten centerlines. 
Do not force the spiling board— let it make 
its own curve and tack it lightly in place. 
Fig. 36 shows the operation of spiling* us- 
ing i'i small block of wood with one comer 
cut off as an index. The block is placed so 
that one edge touches the batten centerline 



